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ENERGY AND WATER DEVELOPMENT, AND 
RELATED AGENCIES APPROPRIATIONS FOR 
2011 


Tuesday, March 23, 2010. 

NUCLEAR ENERGY FY2011 BUDGET 
WITNESSES 

WARREN F. MILLER, JR., ASSISTANT SECRETARY FOR NUCLEAR EN- 
ERGY, U.S. DEPARTMENT OF ENERGY 

Mr. Pastor [presiding]. The hearing will come to order. 

Good afternoon. We have before us today Dr. Warren “Pete” Mil- 
ler, Assistant Secretary for Nuclear Energy. This is his first time 
before this subcommittee. He brings impressive experience to this 
job, and we look forward to working with him. He will be pre- 
senting the President’s fiscal year 2011 budget request for the Of- 
fice of Nuclear Energy. 

The Office of Nuclear Energy comes to us today proposing a re- 
vised portfolio for fiscal year 2011. The President’s request includes 
$824 million for nuclear energy, $37 million above fiscal year 2010. 
However, these figures are misleading without considering that all 
activities related to Yucca Mountain are included in the Office of 
Nuclear Energy, albeit at a drastically reduced level, and the Nu- 
clear Power 2010 program has been completed. The proposal in- 
cludes research into nuclear reactor enabling technologies, small 
modular reactors, and advanced reactor concepts. 

While we have yet to see the Nuclear Energy Strategic Plan 
promised to us — how long has the promise been? Since our bill last 
year, I guess, the promise was made — we hope to see it soon. 

This budget proposal raises questions regarding the administra- 
tion’s approach to nuclear energy. On its face it appears that the 
administration is spreading its investment into a growing number 
of activities at the possible expense of making substantial progress 
on anything. I look forward to your defense of the choices made. 

The most significant revision proposed for the Office of Nuclear 
Energy is its leading role in nuclear waste disposal. The adminis- 
tration’s termination of Yucca has created a great deal of uncer- 
tainty when it comes to how the Nation will dispose of its nuclear 
waste. To say the least, the administration could have commu- 
nicated this major policy decision in a more forthright manner. 

Your organization. Dr. Miller, will be responsible for executing 
the Department’s responsibility under the Nuclear Waste Policy 
Act and forming the Blue Ribbon Commission that will be looking 
at alternatives for the back end of the nuclear fuel cycle. We have 

( 1 ) 
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questions regarding how your organization will support the termi- 
nation process and the path forward. 

Your full written testimony is entered into the record. After the 
hearing we may have some questions for you to answer for the 
record. Assistant Secretary Miller, I ask that you ensure your re- 
sponses and any supporting information requested hy the sub- 
committee are delivered in final form no later than 4 weeks from 
today. If Members have additional questions that they would like 
to submit for the record, please provide them to the subcommittee 
by 5 p.m. tomorrow. 

Mr. Pastor. With these opening comments, I would like to yield 
to the Ranking Member. 

Mr. Frelinghuysen. Dr. Miller, good afternoon, and congratula- 
tions on your appointment. To say the least, it is pretty interesting 
times for all things nuclear, so we are very pleased to have you 
with us this afternoon. 

Your experience in the military — and I note you are a West Point 
graduate, Vietnam service — academia, and during your long career 
at Los Alamos obviously give us some full testimony that you have 
come to the job well prepared, and we recognize that. It is great 
to have somebody with your background at the helm. 

I said to Secretary Johnson last week that as our Nation drives 
towards the development of clean energy solutions, it must be an 
all-inclusive approach. That simply must include the responsible ex- 
pansion of nuclear power. 

Unlike last year’s request, which left this committee having to 
carry the water for many nuclear programs, this budget appears to 
reflect a results-oriented approach. It appears that the pro- 
grammatic maker of the Office of Nuclear Energy supports that no- 
tion as well. Take the Next Generation Nuclear Plant as one exam- 
ple. Last year no funding was requested for the program despite 
the potential to move forward towards new nuclear technologies. 
This year the program is back in the request at $105 million. 

Programs like the Next Generation Nuclear Plant, though re- 
cently concluded the Nuclear Power 2010 program, and now the 
newly proposed Small Modular Reactor Program, can move us more 
quickly forward towards increasing our nuclear power share of elec- 
tricity production beyond its current 20 percent. 

During these tough times it should not be the government’s role 
to create jobs, but rather to provide the opportunity. I think many 
have been confused on this point. I believe that nuclear power of- 
fers one such opportunity. With estimates that each new power 
plant will generate as many as 2,400 construction jobs, nearly $40 
million in labor income, and over $100 million in local. State and 
Federal tax revenue, this must be one of the solutions. 

Dr. Miller, while I am encouraged by what I have seen so far of 
your request, I feel I must also call your attention to the picture 
on the far wall on my left. I think you may be familiar with it. 
That is not the face of the Moon, it is an aerial shot of where Yucca 
Mountain is. That photo hangs in this hearing room as a rather 
frank reminder of where this committee stands on Yucca Mountain. 

Last week Mr. Pastor and I made our opinion of the administra- 
tion’s position on Yucca Mountain quite evident. We will have time 
with Secretary Chu tomorrow to get at this issue, but this request 
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proposes to eliminate the Office of Civilian Radioactive Waste Man- 
agement and move its remaining functions under your office. I un- 
derstand that all of the employees have received notice of expected 
separation. The Deputy Secretary of Energy has identified these 
employees, over 180 of them, as surplus. I find that — and I think 
we probably find that — pretty troubling. I intend to discuss this in 
greater detail with Secretary Chu when he appears before us to- 
morrow. I also hope that we can have at least some level of candid 
discussion on this important policy decision as we discuss the de- 
tails of your budget request. 

Thank you for your appearance. 

And, Mr. Chairman, thank you for the time. 

Mr. Pastor. Assistant Secretary Miller. 

Mr. Miller. Thank you. Vice Chairman Pastor, Ranking Member 
Frelinghuysen, members of the committee, thank you for the oppor- 
tunity to appear before you today to discuss President Obama’s fis- 
cal year 2011 budget request for the Office of Nuclear Energy. 

The administration is committed to restarting our domestic nu- 
clear industry. President Obama recently announced conditional 
commitments for more than $8 billion in loan guarantees to build 
two new nuclear reactors, potentially the first new reactors ordered 
and constructed in the United States in more than 30 years. As the 
President has said, to meet our growing energy needs and prevent 
the worst consequences of climate change, we need to increase our 
supply of nuclear power. 

The President’s fiscal year 2011 budget request further supports 
nuclear power by requesting an additional $36 billion in loan guar- 
antee authority. This would bring the total to $54 billion. In addi- 
tion, the President’s budget request totals $912 million for the Of- 
fice of Nuclear Energy, including $495 million to support a robust 
research and development program. This $495 million will provide 
a firm, broad foundation for the future of nuclear power by engag- 
ing the country’s intellectual capacity both to overcome the chal- 
lenges in front of us and to train the workforce of tomorrow. 

Mr. Chairman, my written testimony covers our budget request 
in detail, so with my remaining time I will focus on a few impor- 
tant themes. 

Our proposed cross-cutting research activity, called Nuclear En- 
ergy Enabling Technologies, is intended to galvanize the applied re- 
search communities at universities, national laboratories, and the 
private sector to tackle those issues that, if resolved, could be game 
changers for future deployment of nuclear energy. These range 
from novel nuclear fuels to radiation-resistant structures, to ad- 
vanced computational modeling to create virtual simulations of ex- 
isting and future reactors. It is critical that we establish a strong 
research effort to regain U.S. nuclear energy leadership through in- 
creased engagement of our science and engineering communities. 

In February, the Department of Energy established a Blue Rib- 
bon Commission on America’s Nuclear Future to conduct a com- 
prehensive review of the back end of the nuclear fuel cycle. The 
Commission will produce a final report within 2 years that will pro- 
vide recommendations for developing a safe, long-term solution to 
managing the Nation’s used nuclear fuel and nuclear waste, and 
my office will provide support as requested. While the Commission 
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is working, we will continue our strong research program on fuel 
cycle technologies. 

I would like to call to your attention our new Modified Open 
Cycle program. Over the past several years, our country has been 
engaged in a debate over whether to continue with our once- 
through strategy or move to full recycling of our used nuclear fuel. 
Each of these options has advantages, but also significant draw- 
backs. It is important to understand that there is a wide range of 
promising technical options in between these two possibilities that 
should be explored and considered. 

Modified open cycle research will encourage creative approaches 
to managing our used fuel in ways that extend our fuel resources 
while reducing our radioactive waste burden, thus providing future 
policymakers with a wider array of options from which to choose. 

Finally, our budget request would support new reactor designs, 
including the Next-Generation Nuclear Power Plant for industrial 
process heat, and long-range R&D on small module reactors. The 
SMR program would also support near-term deployment activities 
up to and including design certification cost sharing. 

Smaller reactors offer potential advantages in the way they are 
sited, licensed, financed, manufactured and built. If successfully de- 
ployed, they offer the United States a tremendous opportunity to 
position itself as a world leader in nuclear energy, bolster our man- 
ufacturing sector, create thousands of good-paying jobs, and to 
build a new generation of reactors that are made in the USA. 

President Obama has said, “The nation that leads the world in 
creating new sources of clean energy will be the nation that leads 
the 21st century global economy.” I believe that our nuclear energy 
R&D budget will help ensure that nuclear energy is part of that 
clean energy mix. 

Mr. Chairman, thank you for the opportunity to appear before 
the committee, and I am pleased to take any questions now. 

[The information follows:] 
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Statement of Warren F. Miller, Jr. 

Assistant Secretary for Nuclear Energy 
U.S. Department of Energy 

Before the 

Subcommittee on Energy and Water Development 
Committee on Appropriations 
U.S. House of Representatives 

FY 2011 Appropriations Hearing 
March 23, 2010 

Mr. Chairman, Ranking Member Frelinghuysen, and Members of the Committee, thank 
you for the opportunity to appear before you today to discuss the President’s fiscal year 
201 1 budget request for the Office of Nuclear Energy at the Department of Energy. 

In his State of the Union address earlier this year. President Obama said, “To create more 
of these clean energy jobs, we need more production, more efficiency, more incentives. 
And that means building a new generation of safe, clean nuclear power plants in this 
country.” On February 16, the President announced conditional commitments for more 
than $8 billion in loan guarantees for that very purpose. 

The President’s fiscal year 201 1 budget request also supports nuclear power by 
requesting an additional $36 billion in loan guarantee authority for new nuclear plant 
construction. In addition, the budget request includes S912 million for the Office of 
Nuclear Energy, a $42 million increase over the fiscal year 2010 appropriation of $870 
million. Of the fiscal year 201 1 request, $495 million is for research and development to 
continue to make major improvements in the economic competitiveness, environmental 
performance, and proliferation resistance of nuclear energy deployed in the United States 
and abroad. This research budget will help build a foundation for nuclear power’s future 
in the United States. We must further engage the country’s intellectual capacity to find 
new solutions to the challenges in front of us. 

President Obama has said that, “The nation that leads the world in creating new sources 
of clean energy will be the nation that leads the 21st century global economy.” I share 
this view and believe that nuclear energy must be part of our clean energy mix. The 
construction of new nuclear reactors, such as those that we have provided loan guarantees 
for, will create thousands of good paying jobs in the United States and produce electricity 
to power our economy. 


1 
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PROGRAMS 

We have re-organized our research budget into three main programs: (1) Reactor 
Concepts Research, Development and Demonstration, (2) Nuclear Energy Enabling 
Technologies, and (3) Fuel Cycle Research and Development. The Office of Nuclear 
Energy has also put in place coordinating entities to prevent research duplication among 
program activities and to ensure that the activities complement one another. 

Reactor Concepts Research, Development and Demonstration 

The fiscal year 201 1 budget includes $195 million for the Reactor Concepts Research, 
Development and Demonstration (RD&D) program. The mission of this program is to 
develop new and advanced reactor designs and technologies to broaden nuclear energy’s 
applicability, improve its competitiveness, and ensure its lasting contribution in meeting 
our nation’s energy and environmental challenges. 

Small Modular Reactors 

The high capital cost for new nuclear reactors has been a challenge for private entities to 
finance. Smaller reactors would carry lower investment risk, and offer potential 
advantages in the way they are sited, licensed, financed, manufactured, and built. 

Modular reactors could be linked together to create a larger power plant. This would 
allow the owner of a reactor the flexibility to incrementally add power in response to 
rising demand. 

Also, SMRs can provide power for applications where large plants are not needed or may 
not have the necessary infrastructure to support a large unit such as smaller electrical 
markets, isolated areas, smaller grids, or restricted water or acreage sites. I think small 
modular reactors represent an important opportunity to grow U.S. manufacturing and 
support a new generation of nuclear power plants that would provide many good paying ■ 
jobs. 

The fiscal year 201 1 budget request includes $39 million to support small modular 
reactor research and development, and includes an effort to consider and identify the 
most cost effective, efficient, and appropriate mechanisms to support further development 
of the technology. 

Next Generation Nuclear Plant 

The 2005 Energy Policy Act authorized the Next Generation Nuclear Plant (NGNP) 
project. Since then, the Department has coordinated a public - private partnership to 
demonstrate a high-temperature gas reactor technology. 

As we address the issues of climate change, it is useful to understand and consider 
options for nuclear energy to safely and economically contribute to reduced carbon 
emissions outside the electricity sector 
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High temperature gas reactors like NGNP could potentially generate large quantities of 
low-carbon heat for highly efficient electricity generation and co-generation of process 
heat applications in industries such as petrochemical, petroleum, and fertilizer 
production. 

The fiscal year 201 1 budget request includes $103 million for the NGNP project. 

The project is being conducted in two phases. Phase 1 is comprised of conceptual design, 
development of licensing requirements, cost and schedule estimates for demonstration 
project completion and a business plan for integrating Phase 2 activities. The Secretary of 
Energy will use the information and data gathered in Phase 1 as a basis for determining 
whether the project should continue to Phase 2. Phase 2 would entail detailed design, 
license review and construction that would lead to a demonstration plant. 

Earlier this month, the Department announced merit-based selections for Phase 1 awards 
to two teams led by Pittsburgh-based Westinghouse Electric Co. and San Diego-based 
General Atomics for conceptual design and planning work for the Next Generation 
Nuclear Plant. Negotiations are now in progress with these two teams which, if 
successful, will result in cost-shared awards of approximately $40 million of Department 
funds. 

Light Water Reactor Sustainability 

The U.S. nuclear fleet has maintained a 30- year record of exceptional safety and 
performance. Industry has significant financial incentive to keep existing plants running, 
As a result, the utility owners of almost all of these plants are planning or have applied 
for license renewals that will extend the operating life of their plants from 40 to 60 years. 

Over the last couple of years, the Office of Nuclear Energy, along with its lead 
laboratory, Idaho National Lab, as well as other national laboratories, has launched a 
research effort with industry aimed at providing the technical underpinnings for decisions 
on operating the Nation’s existing fleet beyond 60 years. The fiscal year 201 1 budget 
request includes $26 million for the Light Water Reactor Sustainability program. Given 
the private sector incentives, cost sharing will be used the maximum extent possible. 

Advanced Reactor Concepts 

This program includes activities performed under the existing Generation IV research and 
development program but is expanded to also encompass reactor technologies beyond 
Generation IV, The program will focus on reactors that could dramatically improve 
performance in sustainability, safety, economics, security, and proliferation resistance. 

Both advanced thermal and fast reactor systems will be investigated in the context of 
long-term waste management. The fiscal year 201 1 budget request for advanced reactor 
concepts research is $22 million. 
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Nuclear Energy Enabling Technologies 

Secretary Chu has stated that “we have many technologies in hand today to begin the 
transition to a low-carbon economy, but we will need breakthroughs and better 
technologies to meet our long-term goals.” As we look forward to the next leap forward 
in nuclear reactor and fuel cycle technologies, a strong investment is needed in research 
and development that underpins and crosscuts nuclear energy technology requirements. 

In that spirit, the budget request includes $99 million for the Nuclear Energy Enabling 
Technologies program, which will provide support for achieving those breakthroughs by 
funding innovative ideas related to any aspect of nuclear energy technology as well as 
focusing on specific areas of research where breakthroughs could have major impacts on 
a variety of reactor designs. 

Crosscutting Technology Development 

The fiscal year 2011 budget request includes $43 million for Crosscutting Technology 
Development, which will support innovative research programs in the following areas 

• Reactor Materials: New alloys and materials could enable transformational 
reactor performance 

• Proliferation Risk Assessment; New tools and approaches could improve the 
understanding and management of proliferation risks and physical security risks 
for different fuel cycle options 

• Advanced Methods for Manufacturing: Advanced manufacturing techniques, such 
as those employed in the oil, aircraft, and shipbuilding industries, could help bring 
down costs for new nuclear plant construction 

• Advanced Sensors and Instrumentation: New sensors and instrumentation could 
enhance nuclear plant safety and performance 

Careful screening of results will ensure that promising developments are considering in 
program and strategic planning and incorporated into reactor and fuel cycle ongoing 
programs as appropriate. 

Transformative Nuclear Concepts Research and Development 

A key element in the Office of Nuclear Energy’s effort to encourage out-of-the-box 
thinking and promote creative solutions to the universe of nuclear energy challenges and 
questions is the Transformative Nuclear Concepts Research and Development program. 
The fiscal year 201 1 budget request includes $29 million to support investigator-initiated 
projects that relate to any aspect of nuclear energy generation — reactor and power 
conversion technologies, enrichment, fuels and fuel management, waste disposal, 
nonproliferation, and so forth — ensuring that good ideas have sufficient outlet for 
exploration. This effort will be coordinated with Office of Science activities. 
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To encourage broad participation across national laboratories, universities, research 
institutions, and industry, solicitations would be open, competitive and peer reviewed. 
Increased emphasis will be placed on including applied scientists and engineers not 
routinely included in NE research programs. Awards would likely span 2-3 years, 
depending upon project scope. Peer reviews of applications will be carried out by a body 
of internal and external experts to help select promising concepts, and to ensure that 
activities are not duplicative of existing R&D activities. NE will monitor progress, utilize 
results to inform and adjust its program and activity planning and strategy development, 
and ultimately consider the outcomes of funded activities within the context of its 
mission-specific activities. 

Energy Innovation Hub for Modeling and Simulation 

The Energy Innovation Hub for Modeling and Simulation will be modeled after highly 
successful endeavors, such as Bell Labs and the Bioenergy Research Centers. It will 
utilize exi,sting advanced modeling and simulation capabilities developed by the 
Department of Energy’s Office of Science and National Nuclear Security Administration, 
and other Department of Energy research and development programs, as well as develop 
new capabilities. 

A Funding Opportunity Announcement was released in early 2010 to initiate a 
competitive selection process. In fiscal year 2010, the Department expects to select an 
applicant and award a Cooperative Agreement contract for five years with the possibility 
of a five-year extension. The fiscal year 201 1 budget request includes $24 million to 
support the Hub’s activities and provide for an ongoing review of the Hub’s deliverables 
and performance. The modeling and simulation tools that will be developed will 
eventually be applied to perform virtual modeling of an existing, operating reactor and 
will be applicable to advanced reactors. 

Fuel Cycle Research and Development 

The fiscal year 201 1 budget request includes $201 million for Fuel Cycle Research and 
Development to perform goal-oriented, science-based R&D to provide options for 
decision-makers for future commercial fuel cycle management strategies. This will 
enable the safe, secure, economic, and sustainable expansion of nuclear energy while 
minimizing proliferation risks. 

The program will conduct R&D related to three potential long-term fuel cycle 
scenarios — once-through, modified open, and full recycle — to provide future decision- 
makers with information to make decisions on how best to manage used fuel. 

• Once-Through: In this scenario, nuclear fuel makes a single pass through a 
reactor, after which the used fuel is removed, stored for some period of time, and 
then directly disposed in a geologic repository for long-term isolation from the 
environment. DOE R&D related to this scenario would include the development 
of fuels for use in present and Generation Ill-t- reactors that would increase the 
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efficient use of uranium resources and reduce the amount of used fuel for direct 
disposal. 

• Modified Open Cycle: In this scenario, limited separations and fuel processing 
technologies would be applied to the used fuel to create fuels that enable the 
extraction of much more energy from the same mass of material, while at the 
same time accomplishing waste management goals. DOE R&D in this area 
focuses on the investigation of fuel forms, reactors, and fuel/waste management 
approaches that could dramatically increase the utilization of fuel resources and 
reduce the quantity of long-lived radiotoxic elements in the used fuel to be 
disposed. Technologies will be considered that require at most limited separation 
steps and minimize proliferation risks. 

• Full Recycle: In this scenario, fissionable and fertile elements of used fuel would 
be recycled in thermal- or fast-spectrum systems to reduce the radiotoxicity of the 
waste placed in a geologic repository while more fully utilizing uranium 
resources. In a full recycle system, only those elements that are considered to be 
waste (primarily the fission products) would be disposed. DOE's R&D in this 
area would focus on developing techniques that will enable specific elements to 
be repeatedly recycled and developing a cost-effective and low-proliferation-risk 
approach that would dramatically decrease the long-term challenges posed by the 
waste and reduce uncertainties associated with its disposal. 

It is important to note that there many technical challenges in the modified open and full 
recycle scenarios. The full recycle fuel cycle has been the focus of the Fuel Cycle R&D 
program to date and the once-through fuel cycle is the current practice in the United 
States. The modified open cycle constitutes a range of technology options in between 
once-through and full recycle. The modified open cycle has not been studied in as much 
depth and that is why it is being introduced as a new focus area in fiscal year 2011. 

There are many exciting and plausible ideas that have emerged, leading to a request for 
substantial funding in this, its first year. 

A key issue that cuts across all potential future fuel cycle scenarios is disposal of high 
level radioactive waste from reactors and fuel cycle facilities. No matter what fuel cycle 
is ultimately chosen, disposal will be required. The FY 201 1 budget request 
demonstrates this priority by providing $45 million for significantly increased R&D 
efforts in this area. NE will expand research and technology development to identify and 
analyze options for storage, transportation, and disposal of used nuclear fuel and all 
radioactive wastes generated by existing and future nuclear fuel cycles. 

The Administration has determined that the Yucca Mountain repository is not a workable 
option and has decided to terminate the Office of Civilian Radioactive Waste 
Management. The Department of Energy has submitted a motion to withdraw with 
prejudice its application to the U.S. Nuclear Regulatory Commission for a license to 
construct a high-level waste repository at the Yucca Mountain site. The Administration 
is committed to fulfilling its obligations under the Nuclear Waste Policy Act (NWPA); 
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funding to support the core functions and staff under the NWPA is included in the Office 
of Nuclear Energy’s FY 201 1 budget request. 

Within the Fuel Cycle R&D program, funds are requested to support transfer of 
engineering and scientific expertise used for the Yucca Mountain Project from the Office 
of Radioactive Waste Management to the Office of Nuclear Energy. This expertise 
augments NE’s ability to investigate alternative storage and disposal approaches, 
including the options for high-level waste dispiosition. 

The Administration has established a Blue Ribbon Commission on America’s Nuclear 
Future to conduct a comprehensive review of the back end of the fuel cycle, which is co- 
chaired by General Brent Scowcroft and Congressman Lee Hamilton. The commission 
will produce a final report within two years that will provide recommendations for 
developing a safe, long-term solution to managing the Nation’s used nuclear fuel and 
nuclear waste. The Office of Nuclear Energy will provide support to the Commission as 
reque.sted. 

International Nuclear Energy Cooperation 

The Office of Nuclear Energy, through the International Nuclear Energy Cooperation 
(INEC) program, will further its mission through bilateral and multilateral agreements 
and other mechanisms. The goals are to foster the safe, reliable, and environmentally 
sustainable use of nuclear energy and to minimize the risks of proliferation, 

INEC will serve as the central coordinating program for international engagement within 
the Office of Nuclear Energy and will support the Office in international policy 
interactions with other government agencies and Departmental offices. INEC will work 
with the Office of Nuclear Energy’s R&D programs, in coordination with other 
governmental entities as needed, on the development, negotiation, and execution of 
international bilateral and multilateral agreements; the provision of policy analysis and 
guidance on U.S. international civil nuclear activities; and support for international 
nuclear energy cooperation and initiatives. This may also include evaluation of domestic 
and international frameworks to engage other nations in civil nuclear energy cooperation 
and promote best practices in the .safety, regulatory, and security issues associated with 
civil nuclear energy. The fiscal year 201 1 budget request includes $3 million for 
International Nuclear Energy Cooperation. The funds will support carrying out bilateral 
and multilateral agreements and in facilitating international discussion, negotiations, and 
related analyses on a range of international nuclear energy concerns. 

RE-ENERGYSE 

The fiscal year 201 1 budget request for the Office of Nuclear Energy includes S5 million 
for the Department of Energy's RE-ENERGYSE (Regaining our Energy Science and 
Engineering Edge) program to provide the education and training necessary to build a 
highly skilled clean energy workforce that wilt support nuclear power by solving current 
and future challenges. 
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RE-ENERGYSE supports university nuclear engineering programs through scholarships 
and fellowships. These fellowships will complement existing Federal efforts and will 
help ensure that the next generation of scientists and engineers are available to support 
existing and future nuclear energy generation capacity and provide necessary innovation. 

In addition to RE-ENERGYSE funding, the Office of Nuclear Energy will designate up 
to 20 percent of funds appropriated to its R&D programs for work to be performed at 
university and research institutions. 

Radiological Facilities Management 

The fiscal year 201 1 budget request includes $67 million for the Radiological Facilities 
Management (RFM) program. Within the RFM budget, $47 million is for the Space and 
Defense Infrastructure subprogram to support the production of radioisotope power 
systems (RPSs). This funding maintains specific nuclear facilities at Idaho National 
Laboratory, Oak Ridge National Laboratory, and Los Alamos National Laboratory. 

These facilities are managed by the Office of Nuclear Energy, 

The Department of Energy has the unique statutory authority to design, build and furnish 
RPSs to federal users. These systems have enabled deep space exploration and national 
security applications for nearly five decades. RPSs convert the heat from the decay of the 
radioactive isotope plutonium-238 (Pu-238) into electricity. RPSs are capable of 
producing either heat or electricity for decades under the harsh conditions encountered in 
deep space. Pu-238 fueled RPS’s have provided power for 26 different missions that 
NASA has flown over the years, most of which would not have been possible without the 
radioisotope power sources that require this particular fuel and they have proven to be 
safe, reliable, and maintenance-free. 

Two new advanced RPSs that would use Pu-238 are under development at NASA: the 
Multi-Mission Radioisotope Thermoelectric Generator and the Advanced Stirling 
Radioisotope Generator, Both advanced RPSs could support missions in the vacuum of 
space or in planetary atmospheres. 

In the past, the Department of Energy obtained Pu-238 from the Savannah River Site K 
Reactor, which was taken off-line in the late 1980s and is now shut down. More recently, 
the Department has augmented its available inventory for non-national security 
applications by purchasing Pu-238 from Russia, but those stocks are limited and Russia is 
no longer producing Pu-238, Only a limited amount of Pu-238 remains available for U.S. 
purchase under the current contract with Russia, however the ability to obtain this 
material is not certain and the contract expires in January 2013. 

The Department of Energy maintains the statutory responsibility for the safe and secure 
operations to produce special nuclear material. Beginning in FY 2011, DOE and NASA 
will initiate a project to restart the production of plutonium-238 (Pu-238) for future 
NASA uses and potential national security applications. The DOE budget request for the 
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plutonium-238 Production Restart Project subprogram is S15 million which is matched 
by another $15 million in the NASA budget request. 

Within the Radiological Facilities Management program, funding is also requested for the 
Research Reactor Infrastructure subprogram, which provides fresh reactor fuel to and removes 
used fuel from 26 operating university reactors. 

Idaho Nuclear Infrastructure 

The Office of Nuclear Energy focuses on supporting research with the most appropriate 
and best talent in the nation, Our programs are broad and wide, with participation from 
national laboratories, industry and universities. However it is important to have a lead 
institution. The Idaho National Laboratory (INL) serves as the center for U.S. nuclear 
energy research and development efforts. INL utilizes and incorporates expertise of 
government, industry, and academia into their laboratory programs dedicated to the 
development of advanced reactor and fuel-cycle technologies. 

INL employs more than 3,900 personnel located primarily at the Idaho Site and in the 
city of Idaho Falls. In addition to its broad spectrum of nuclear energy and national 
security programs, the laboratory provides essential site services to DOE and other 
governmental agencies and private- sector companies doing business on the Idaho Site. 

INL conducts science and technology research across a wide range of disciplines. 

Under the oversight of the Department’s Office of Nuclear Energy, INL provides 
technical leadership to support long-term nuclear science and engineering R&D activities 
to address the Nation’s energy and nuclear security goals. Key technical areas include 
nuclear fuel cycle science-based research, the development of alternative radioactive 
waste management strategies for the United States, and technology programs that support 
nuclear nonproliferation and other critical infrastructure protection. 

INL also conducts R&D and technical integration support for the new Reactor Concepts 
Research, Development and Demonstration and the Fuel Cycle Research and 
Development program. INL is the lead laboratory for the Next Generation Nuclear Plant 
program and, together with Oak Ridge National Laboratory, is the principal laboratory 
responsible for the development of advanced gas reactor fuel and materials R&D. INL is 
also responsible for staffing the Technical Secretariat for the Generation IV International 
Forum. 

INL provides technical support for cross-cutting technologies including advanced fuels, 
fabrication and construction methods, and proliferation risk assessment within the new 
Nuclear Energy Enabling Technologies program. INL has the lead on the development of 
advanced instruments and sensors for the existing light water reactor fleet. 

Two programs support the nuclear infrastructure at INL: 
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• The Idaho Facilities Management Program maintains its research facilities in a 
safe, reliable, and environmentally compliant condition to support national 
nuclear programs. The fiscal year 201 1 budget request for this effort is $162 
million. Through the National Scientific User Facility effort, the Office of 
Nuclear Energy has opened the Advanced Test Reactor and its Post Irradiation 
Examination Facilities to universities, national laboratories, industry and other 
federal agencies. 

• The Idaho Site-Wide Safeguards and Security Program supports activities that are 
required to protect the assets of the Idaho complex from theft, diversion, sabotage, 
espionage, unauthorized access, compromise, and other hostile acts. This 
program is funded under the Other Defense Activities Appropriation. The fiscal 
year 201 1 budget request is $88 million. 

Program Direction 

Program Direction provides the Federal staffing resources and associated costs required 
to provide overall direction and execution of the Office of Nuclear Energy, The budget 
request for fiscal year 201 1 includes $91 million for Program Direction. In addition to 
these appropriated funds, the Office of Nuclear Energy also manages approximately $70 
million dollars annually in reimbursable funding from the National Aeronautics and 
Space Administration and the Department of Defense for the development of advanced 
radioisotope power systems for space exploration and national security missions. 

Program Direction also supports the transition of management and oversight 
responsibilities for the Nuclear Waste Policy Act from OCRWM, including core 
functions pertaining to administration of the Nuclear Waste Fund, management of the 
standard contracts between nuclear utilities and the government, and management and 
oversight of R&D activities focused on used nuclear fuel disposition and high-level waste 
management, 

CONCLUSION 

Mr. Chairman, that concludes my written testimony. I appreciate the opportunity to 
appear before you to present the Office of Nuclear Energy’s FY 201 1 budget request, and 
I am happy to answer any questions that you or any other Members of the Committee 
may have. 
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Mr. Pastor. As you have heard, we have a vote. We are going 
to go ahead and probably ask a few questions and then come back 
and do the remainder. 

The question I have to start with will be the last bill you re- 
ceived monies for the hub, the nuclear hub. We are now almost 6 
months since the bill was passed and became law. What is the sta- 
tus of the hub to this point? 

Mr. Miller. Starting in the fall, as soon as we received appro- 
priations, we began first with workshops with the community that 
would compete for this hub. Then we issued a funding opportunity 
announcement. We have gotten responses, and we are in the midst 
right now of peer review of the response of the proposals that we 
have received. We hope to make a decision on the recipient of that 
process by the end of May and start working. 

Mr. Pastor. How many people turned in a proposal? 

Mr. Miller. So, unfortunately, the procurement process doesn’t 
allow me to answer that question publicly. 

Mr. Pastor. Not even the number? 

Mr. Miller. I actually asked that question before coming, and I 
was told I wasn’t supposed to answer that question. I am sorry. 
Congressman. 

Mr. Pastor. Maybe it is a sole-source bid, I don’t know. 

Mr. Frelinghuysen. No, it is not a sole-source bid. 

Mr. Pastor. We know it is more than one then. 

Mr. Frelinghuysen. It is not a sole source. 

Mr. Pastor. Wow, that is interesting. Well, for this year you re- 
quested, I think, what, 24-? 

Mr. Miller. Yes. 

Mr. Pastor. And last year you received 22-. 

Mr. Miller. Yes. 

Mr. Pastor. We are almost 6 months into the year. Now, obvi- 
ously you haven’t spent $11 million. 

Mr. Miller. No, we have not. 

Mr. Pastor. And by the time you get started, we are into May, 
so that is even further into the year. And startup costs are not 
going to take — so what are you going to do? Would it be practical 
for me to say you have $22 million, and just because of following 
the rules, you are now into June before you even start actual work 
on implementing the hub, so you still have over two-thirds of the 
budget still available to you that you might be able to use this year 
and carry over to the following year. 

Mr. Miller. Yes. The scope of the hub that was planned was a 
5-year program at approximately $25 million a year. 

Mr. Pastor. Right. 

Mr. Miller. And the expectation was that we wouldn’t get start- 
ed for 6 months. So the expectation was to carry over some of that 
support or money into the next fiscal year. After that, if it looks 
like the program isn’t going to spend that kind of money, we would 
make adjustments in 2012 or beyond, depending upon the scope of 
the actual work being done by the hub. So that is what the plan 
is. 

Mr. Pastor. What if the plan was, since you are going to carry 
over almost two-thirds of the money, why don’t we see how much 
you can spend this year and next year and try to have a better esti- 
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mate so that we can see where we can fund other priorities that 
this administration has? That is another way of looking at it. 

Mr. Miller. Yes. Well, we did think of that, Congressman. And 
the President’s plan is the plan that I just laid out of carrying over, 
and then going into the next year, and then making adjustments 
in following years. It is even possible in following years the Admin- 
istration will request more than $25 million. 

Mr. Pastor. Because I would say the other way of looking at it 
is they have two-thirds of the budget left over from this year, so 
why don’t we see what is realistic in 2010 and then move it over 
to 2011, because there are other priorities that this President has 
asked for in DOE that we will also try to fund, especially under his 
other dictate of fiscal responsibility. 

Mr. Miller. I understand. 

Mr. Pastor. And so we have two competing responsibilities that 
the President has laid on us. So that is a possibility that I just 
bring out, so — Ranking Member. 

Mr. Frelinghuysen. I suspect a lot of people haven’t voted 
though; is that right? If it is all right with you, Mr. Chairman, I 
will just proceed. 

Dr. Miller, there are competing views on the role of the Federal 
Government in advancing nuclear power. Obviously some people 
would like us to do nothing, but we don’t believe in that on this 
committee, nor does the President. There is an argument that gov- 
ernment should incur the early risk and make up sizeable upfront 
investments in reactor research and development, design and dem- 
onstration. Then there is the counterargument. The counterargu- 
ment is that industry needs to have skin in the game early in the 
project since industry will be the eventual beneficiary of taxpayer 
investments. 

Currently, as all of us are aware, many projects are cost shared 
with industry, as required by law. How would you explain, what is 
your take on the proper role of the Department in terms of sup- 
porting research, development, design, licensing, demonstrations 
and the deployment of nuclear reactors? I know that is somewhat 
of a softball, but I think it goes to the core of what we are talking 
about here. What is your take on what we should be doing? 

Mr. Miller. I think I understand the question. Congressman. 

Well, first let us talk about the Generation III reactors, the ones 
that we are hoping to begin deploying in the not-too-distant future. 
There it is clear that the government role is loan guarantees. There 
needs to be some help with the early movers, the earlier plants, in 
order to help with the capital costs associated with earlier plants. 
Then, on the other hand, when we get to the small modular reac- 
tors, we hope there to help with design certification of those reac- 
tors, and as yet it is not clear whether the Federal role needs to 
be any more than cost sharing up to design certification. 

So I think it is going to depend on the reactor type. It is going 
to depend on the capital cost. It is going to depend on the market 
at the time. But there is clearly a limit to where the Federal Gov- 
ernment ought to go. But when there is something to be gained for 
the American taxpayer, like deployment of the next-generation re- 
actors, I think it is up to us to make sure that we provide the ap- 
propriate simulation to make sure it happens. 
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Mr. Frelinghuysen. So the administration is, for many people, 
taking some bold action. 

Mr. Pastor. I would think so, sir. 

Mr. Frelinghuysen. That is a stake in the ground. How we are 
going to pay for it all, I don’t know. But obviously, from our stand- 
point, I think we have to make sure that we support the President. 
We need to make sure we have the ability to pay for those loan 
guarantees. 

Okay. Thank you, Mr. Chairman. I will get some other questions 
later. 

Mr. Pastor. Mr. Simpson. 

Mr. Simpson. Following up on what Ranking Member Freling- 
huysen was talking about, you and I talked the other day about the 
role of industry in all of this. And my concern, as I expressed to 
you, is that industry isn’t involved. Eventually we are doing this 
research and development of reactor types to actually deploy them. 
We don’t want to do it if industry doesn’t want it. It is not going 
to make much sense. 

So what role do we have with industry up front so that we know 
that what we are doing — as an example, what are the two designs 
that are going to be designed, one by Westinghouse, one by General 
Atomics? Are those two different designs? What is the role of in- 
dustry, the end users, in these concepts and so forth? 

And do we have any formalized, or should we have some formal- 
ized type of process by which the DOE and those that are going to 
be using whatever we develop can coordinate their activities and 
can talk about what is expected of industry to put up? Because for 
years, for the 8 years I have sat on this committee, every year we 
have talked about what industry thinks the government ought to 
do, what government thinks industry ought to do. It is the chicken 
and egg; nobody wants to jump off the cliff. And somehow we have 
got to have some type of way of sitting down and saying, listen, 
this is what we are doing, this is what we want to do, and this is 
going to be our commitment on the part of the government, and 
this is going to be our commitment on the part of industry. And 
I am not sure if there is any formalized sort of thing to do that. 
Is that something we should be doing? 

Mr. Miller. Thank you for that question. And it is an inter- 
esting discussion that we had. 

So let me just speak about the general topic. First, you asked 
about the two designs. There are two different designs. Westing- 
house and GA, for the NGNP. And so in that particular case, what 
happens is industry is not shy about coming to visit us. And so in 
that case, many times we have been visited by those who are inter- 
ested, and they talk to us all the time about their concerns, their 
interests. And then there tends to be a period in which we can’t 
talk to them, like we are in a period right now of negotiating the 
terms of these particular agreements. So then we have to pause 
and can’t talk to them, and then we can start talking to them 
again. So one method that we do this is just they come in and talk 
to us, our door is open. So I have spoken to a wide group of indus- 
trial people interested in NGNP. 

So then on the small module reactor, for example, we are going 
to do workshops where we are going to bring industry people in to 
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talk about what is the best way that the government — and most 
appropriate way — that the government can speed up the commer- 
cialization of these small module reactors? So that is another ap- 
proach. 

The other approach is for the Light Water Reactor Sustainability 
program. There we are working on trying to do, again, what is ap- 
propriate for the government to extend the life of the existing 
plants. There we have an advisory committee that actually has 
EPRI, which is an industry organization that is part of the advi- 
sory committee. 

And so we have been using a wide range of approaches of involv- 
ing industrial concerns in what we are doing, because, as you point 
out. Congressman, there is no sense for us working on a reactor 
that no one is going to commercialize. So I think it is very impor- 
tant that we consider all possibilities as far as different approaches 
to involving industry, and we are surely open to that. 

Mr. Simpson. I was kind of surprised that we are now working 
on what the cost-sharing relationship is going to be with General 
Atomics and with Westinghouse on these proposed projects. I would 
have thought that — and this is, I guess, part of the planning I am 
talking ab^out — that beforehand that determination would have 
been made. And as an appropriator, I am sitting here thinking, 
what is going to be expected of me if we decide to move forward 
with NGNP? And we have put a lot of money into it so far, but as 
we move down the road 2, 4, 10 years, what is going to be expected 
of this committee in terms of appropriating money? And what can 
I expect industry to put on the table? 

We need some determinations beforehand rather than letting out 
the plans and then saying, let’s negotiate on what the price is. And 
that is, I guess, where I am coming from is that somehow we need 
to develop some type of working group with industry so that we are 
working as a team, both the government and industry, with the dif- 
ferent industries, both the end users and those that are going to 
be building the reactors and so forth. And how is this all going to 
work? 

And I will talk a little bit more when we get back about the 
budget. One of the things that is frustrating, I think, to all of us 
on the committee, not this administration, but the fact that every 
time we have a new Secretary, we redesign the entire budget. And 
so I would like to understand where the old budget is in this budg- 
et, things like what happened to Gen 4, and where is that money 
now? And what are we calling it. New Reactor Concepts? Have we 
just changed the name? We need some follow-through so that we 
have some longevity in terms of what we are appropriating money 
for. 

But I will tell you, before we go over to answer the vote on this, 
I do compliment the administration. This is the first administration 
that has actually said that they supported and wanted to promote 
nuclear power, that has actually put a budget behind it that looks 
like they are serious about it. So I do compliment the administra- 
tion for that. 

Mr. Pastor. We will recess to vote. [Recess.] 

Mr. Pastor. Mr. Rehberg, you want to throw a couple of ques- 
tions? 
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Mr. Rehberg. Is it my turn? 

Mr. Pastor. Sure. 

Mr. Rehberg. I had a fellow from DOE a couple of years ago 
that came up with a suggestion. As we look at coal sequestration, 
there may be an opportunity for a cogeneration facility to do some- 
thing with the CO 2 . Sequestration, of course, is a problem in the 
creation of any kind of electricity from coal. Is there anything going 
on in your neck of the woods, in your arena, that you are aware 
of at DOE having to do with a cogeneration opportunity with coal? 

Mr. Miller. I am sorry. Congressman, you mean nuclear with 
coal? 

Mr. Rehberg. Yes, nuclear with coal. 

Mr. Miller. No, not that I know of. I don’t know of anything like 
that. I will tell you where we cross with EM and with EE and NE 
is discussions of migration of materials underground; how do you 
retain materials that would seep, and how do you model that? That 
is where I connect a lot with Mr. Markowsky at EE, but I don’t 
know of any activities we have about cogeneration, meaning at the 
same site having a coal plant and a nuclear plant. 

Mr. Rehberg. It was just an idea they threw out, and they said 
because of the burning, it might have an opportunity to burn the 
CO 2 , which seemed plausible, but it is way out there. I was hoping 
that maybe that idea had filtered through. It did not. Okay. 

Mr. Miller. No, but we will get back to you for the record, and 
I will check into it. 

Mr. Rehberg. See if there are any studies that have been done 
or any opportunity along that line. 

[The information follows:] 

Mr Rehberg. See if there are any studies that have been done or any opportunity 
along the lines of nuclear cogeneration with coal and the opportunity of nuclear 
burning CO2 emissions. 

Dr. Miller. The Office of Nuclear Energy has not studied nuclear co-generation 
with coal or the potential use of nuclear power to “burn” CO2 emissions from coal 
power plants. There are other applications in which nuclear energy and coal can be 
used together, e.g., the use of nuclear heat to liquefy coal for transportation uses. 

Mr. Rehberg. That is all, Mr. Chairman. Thank you. 

Mr. Pastor. When we did this bill, it was enacted in Title III, 
there is a paragraph that says, within 60 days of enactment — a re- 
port included in the House report detailing an implementation and 
progress measurement plan for each funded Energy Innovation 
Hub. 

Sixty days would probably bring us, what, until about January? 
And I asked during the vote if we had received a report, and as 
of yet we have not received it for your hub. 

Mr. Miller. I am sorry. Congressman, I don’t know about the re- 
port you are referring to, so I will have to get back to you. Several 
reports have been requested that relate to NE, but I don’t know of 
one on the hubs. 

Mr. Pastor. Well, I will hand this to you. 

And there was another plan I think you had to submit to the 
committee. And as I prepared for it yesterday, I said, where is it 
so I can be ready to chat about this plan? And they said, we 
haven’t received it yet. I think that was, what, how many days 
after — end of January I think it was due. 
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Mr. Miller. The nuclear R&D plan of which you are referring 
to, that one was due at the end of January. It is embarrassing that 
you don’t have that plan yet, and all I can tell you 

Mr. Pastor. Well, it is hard to do a budget when you don’t have 
these 

Mr. Miller. All I can tell you is various offices in the adminis- 
tration are working feverishly on that plan, trying to get conver- 
gence on that plan. I had hoped to hand it to you today, but I do 
not have it in my possession to hand to you today. But I hope you 
get it really soon. 

Mr. Pastor. Soon. Couple of months? Days? Weeks? 

Mr. Miller. No, sir. Soon, I hope, is days to weeks, not months. 

Mr. Pastor. Days to weeks, okay. All right. 

Well, it is easier to work on a request on a budget when you 
know what the plans are, what you anticipate doing. And when we 
are just waiting for the plan and waiting for reports, it is very dif- 
ficult to make decisions that will take us into the next fiscal year. 
So I just would encourage you as quickly as you can to bring it for- 
ward, because we are going to conclude the hearings probably the 
week after we return from the Easter break, and we will start look- 
ing at various requests from the Department of Energy. And so the 
later we wait, the more difficulty we are going to have in giving 
you a bill 

Mr. Miller. Understood. 

Mr. Pastor [continuing]. That is fair to you. Rodney. 

Mr. Frelinghuysen. The scientific integrity of the review of nu- 
clear waste alternatives is important to the committee, obviously. 
Last year Congress included statutory text that the Blue Ribbon 
Commission should, and I quote, “consider all alternatives to nu- 
clear waste disposal,” end of quotation marks. The charter of the 
Commission seems to include all alternatives. Currently that is our 
understanding. 

The fiscal year 2011 budget request includes $45 million, $36 
million above fiscal year 2010, for the Used Nuclear Fuel Disposi- 
tion program. This program lists a broad set of activities in its pro- 
posals, including, and I quote, “rapid response or increase from the 
proposed Blue Ribbon Commission,” end of quotes, and, and I 
quote, “a comprehensive understanding of the current technical 
basis for geological disposal of nuclear spent fuel and high-level 
waste,” all within quotation marks. 

Is it fair to say that this program will be investing in research 
to understand all alternatives to nuclear waste disposal? 

Mr. Miller. Thank you for that question. 

The R&D program that we have in place, are planning — assum- 
ing whatever Congress decides — in NE will include a broad range 
of potential disposal pathways. And so starting in 2011, we are 
looking at lots of different geologic media in which high-level waste 
might be stored. Now, having said that, of course, we are also going 
to receive recommendations from the Blue Ribbon Commission, and 
that clearly will inform the future of the direction which we go, but 
in the meantime, we are looking at a broad range of media. 

Mr. Frelinghuysen. Yucca Mountain, to the committee’s under- 
standing, should be on that list. Is that your understanding? 
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Mr. Miller. When we discuss this issue, we are talking about 
salt, we are talking about basalt; we are not talking about sites. 

Mr. Frelinghuysen. I understand there are a lot of different 
sites, but is it your understanding that Yucca is still on the radar 
screen as a potential disposal site? 

Mr. Miller. No, it is not on the radar screen. The President and 
the Secretary have decided that that is not a path forward for final 
disposal of waste. So, no, that particular site is not. 

Mr. Frelinghuysen. The Office of Civilian Radioactive Waste 
Management of which I spoke in my opening remarks is moving its 
functions to your office. Can you tell us a little bit about what is 
happening there? The people that have been working in this pro- 
gram, I am sure we could come up with a better term than “sur- 
plus.” I mean, just looking at what has been done, obviously you 
have people with a vast amount of experience. And I assume that 
institutional memory is something which we want to retain. What 
are your plans? 

Mr. Miller. Sir, when we are looking at the 2011 budget re- 
quest — and, of course, it still all depends on what is appropriated — 
our plan is to look at the skill mix that had been funded by the 
RW program, for example, geochemists, geologists, people who do 
computational modeling of flow-through media, to look at that mix 
and to try to move appropriate personnel into NE in order to fulfill 
its requirements under the Nuclear Waste Policy Act. 

So we are going to have several jobs. One is to do R&D, which 
is what we are talking about now, in NE. We are proposing to be 
responsible for the so-called “standard contracts” and admin- 
istering those, and then the Nuclear Waste Eund. All three of those 
previous activities that had been managed at RW, the proposal is 
to move all of those to NE, so it includes that R&D that you are 
talking about. 

Mr. Erelinghuysen. So there is a separation afoot. So are you 
going to take a look at that to see whether some of these people 
can be retained? 

Mr. Miller. Yes. 

Mr. Erelinghuysen. So that is what you are telling us, that 
these people are going to be involved in some way, perhaps. 

Mr. Miller. I can’t candidly tell you all of the people who had 
been involved will be included, no. I can’t say everyone, but I can 
say we certainly are going to look at the appropriations, what the 
Congress has approved, and that which we are able to support 
within the budget, we certainly are going to look at that. 

Mr. Erelinghuysen. If there is a geological solution here, I 
would hope we do our level best to make sure that people with sub- 
stantial knowledge — getting way beyond the billions of dollars that 
have been invested, certainly we would want to retain those indi- 
viduals, not cast them into the wind somewhere. 

Mr. Miller. I share that sentiment. 

Mr. Erelinghuysen. I am glad to hear you say that. 

Thank you, Mr. Chairman. 

Mr. Pastor. Mr. Secretary, I just want to make a point here that 
as we were the writing the bill and had the bill go forward with 
the process in the House and the negotiations with the Senate, and 
finally the conference and signed by the President, all alternatives 



22 


for nuclear waste disposal, at least the intent of the House and the 
Senate as they provided the money for the Blue Ribbon Commis- 
sion, was that all alternatives meant consideration of Yucca Moun- 
tain. So I just highlight it to you so that you can reference that the 
congressional intent for the Blue Ribbon Commission was that all 
alternatives meant that Yucca Mountain would be also included in 
all the considerations of the Blue Ribbon Commission. 

Mr. Miller. I understand. 

Mr. Pastor. Mr. Ryan. 

Mr. Ryan. Thank you, Mr. Chairman. 

Welcome. Thank you for what you are doing. I appreciate what 
the administration is doing with regards to nuclear energy. 

I see you are from Chicago. I am not too far away in northeast 
Ohio, Youngstown area, Akron. 

One of the issues, as I am just reading through and thinking 
about how important nuclear energy is and how much of the supply 
chain over the years we have lost to other countries, I only have 
one question at this point, and that is, I just want to ask, what do 
we need to do from the legislative side to help regrow our supply 
chain and the manufacturing component of the spin-off, the ripple 
effect that nuclear energy will provide? I think even if we do ramp 
up rather quickly, a lot of the components are going to be exported 
to other countries in the short term. But how do we ramp up, how 
can you help us ramp up, and what can this committee do to help 
our country ramp up so that the Chicagos and Youngstowns and 
Akrons of the world can benefit from this, even if they don’t have 
a facility in their community? 

Mr. Miller. Thank you. 

So first with the reactors for which we are requesting authority 
for loan guarantees as well as the loan guarantees that we have 
just announced, those vendors that are providing those reactors 
have discussed with us about where are they going to get the com- 
ponents that they are using and the workforce that they are using 
in building the plants, and they expect the majority of them to be 
from here, from the United States. Some of those companies — for 
example, AREVA is actually building facilities within the United 
States. So we expect those new plants to have a significant number 
of U.S. components in them. 

And then the second one is the small module reactors, which I 
am excited about as a possibility for getting the United States back 
into the game of actually being vendors for power reactors. And 
there, as I said in my opening comments, we hope to have reactors 
that are built in the U.S. with American vendors again. 

Now, there are American vendors as partners in these larger 
companies that are building the Gen IIIh- reactors, but these will 
be a new start for the United States in the nuclear business. 

If it proves to be something that industry wants to deploy, you 
know, we can’t overpromise anything, but there is enough hope 
there that we ought to do what we can to make sure we see for 
sure whether we can make these things go. 

Mr. Ryan. I know it wouldn’t be necessarily through the Depart- 
ment of Energy, but are there tax incentives that we can help on 
the private sector side to help let them know that it is okay to start 



23 


making some of these investments? Because a lot of these foreign 
countries do provide a level of subsidy for that kind of thing. 

Mr. Miller. It is out of my depth. I don’t know much about tax 
incentives. 

Mr. Ryan. You have a powerful voice in Washington. Loan it to 
the cause. 

Mr. Miller. We certainly can think about it and get back to you, 
but I am not prepared right now to talk about it. 

Mr. Ryan. Just if you can express the need for those kinds of 
things. Thank you. 

Thank you, Mr. Chairman. 

Mr. Simpson. Thank you, Mr. Chairman. 

As far as Yucca goes — I don’t even want to talk about Yucca, it 
is what it is — but you are going to send up a letter or have sent 
up a letter requesting reprogramming money; is that right? I un- 
derstand it goes into NE? 

Mr. Miller. No. 

Mr. Simpson. Where does it go? 

Mr. Miller. You are talking about for 2010 now? 

Mr. Simpson. Yes. 

Mr. Miller. In 2010, my understanding is a letter was sent to 
Congress informing Congress of what is planned for the 2010 activ- 
ity that had been allocated or appropriated for Yucca Mountain. It 
is our understanding that the senior leadership of DOE is working 
with the RW leadership and the general counsel and CEO on this 
whole issue of how to close out, if you will, the Yucca Mountain ac- 
tivity, but the 2010 activity is not an NE part. We start in 2011 
is when the responsibility shifts to us. 

Mr. Simpson. EM takes over Yucca Mountain at that time, right? 

Mr. Miller. The plan is that EM would have the physical facility 
at Yucca Mountain, and NE would have responsibility for the Nu- 
clear Waste Policy Act and implementing that act. 

Mr. Simpson. You are not aware of what the reprogramming re- 
quest is to use those funds that were originally going to be used 
for the licensing process? They are going to have to reprogram 
those if they want to use them for something else. 

Mr. Miller. Correct. 

Mr. Simpson. But you are not sure what the proposal is for that. 

Mr. Miller. Well, there is a letter that was sent that there was 
intent to reprogram, and there was intent to close out the program, 
to work with employees, to work with the site records — for exam- 
ple, retention of all the records. So that has been sent, that is my 
understanding. 

Mr. Simpson. Okay. One other thing. This committee has been 
very supportive of — and one of the things I don’t think we have 
spent enough money on in years gone by is infrastructure. If we 
are going to retain and bring the best research scientists to work 
at our national labs, we have to have the scientific facilities for 
them to work in. And as you know, out in Idaho, some places were 
in old grocery stores and garage doors and everything else. But the 
committee has been very supportive of increasing that budget for 
infrastructure improvements. 

It looks like in your NE research and development budget, it is 
kind of a makeover of the old budget with some new programs, new 
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initiatives, such as the Small Module Reactor program. These new 
initiatives may add to the overall research and development effort 
and an increase in demands on the infrastructure. 

Last year the committee put in $173 million last year into the 
NE budget, the infrastructure budget, in Idaho, which, as you 
know, they have done some great work out there in building labs 
and equipment and so forth. This year’s request is $10 million less. 
Does this request fully support the upgrades to the scientific and 
testing capabilities at the INL that may be needed to implement 
the expansion of the new NE programs? 

Mr. Miller. Thank you. Congressman. This is, again, an ex- 
tremely interesting question. 

I had an opportunity to be in Paris for the conference that Presi- 
dent Sarkozy had on civil nuclear energy, to talk to my Japanese, 
Russian and French colleagues about investment in nuclear energy 
R&D, and there is no question that ours isn’t up to what some 
other countries invest in nuclear energy R&D. But having said 
that, only about 10 years ago we were at zero, and we have come 
up to now a request of $500 million. I think that is pretty darn im- 
pressive with what we have done. 

So as we look at this balance of $500 million, and we struggle 
with the balance between infrastructure, intellectual capability, 
and people who are doing research and theory and computation 
and experiment, the experimental facilities, they have what they 
need, it is not easy to make that balance. We have done the best 
we can. We think in the future the balance is likely to move toward 
investment more in infrastructure. 

Of course, it would be nice if we had a much greater budget, but 
we are here to defend the President’s budget. We think it is a solid 
budget. And we have spent considerable time trying to think 
through this thing of infrastructure and people and students in the 
next generation, so it is the balance we came up with. I think it 
is a strong budget, and I am supporting it. 

Mr. Simpson. Couple of quick questions. On the Advanced Test 
Reactor, it is 40 years old. Last year we fenced off $12 million for 
the ATR Life Extension. How much is being requested in the fiscal 
year 2011 for the Life Extension project at the ATR? 

Mr. Miller. Well, the ATR is a component, as you point out, of 
the facilities infrastructure budget, Idaho National Laboratory. I 
don’t have the exact number with me for what fraction of that is 
for ATR. We can get that number for you. 

[The information follows:] 

Dr. Miller. The Fiscal Year 2011 budget request includes approximately $12.3 
million to continue ATR LEP activities. ATR LEP projects will continue to focus on 
reconstitution of the safety basis and replacing aging components to improve oper- 
ational reliability and support the growing demand for this world-clss irradiation re- 
search and test reactor. This investment will help extend the life of this national 
asset in its support of national security, energy, and material research missions, and 
prepare for the Core Internal Changeout scheduled in the 2014-2015 timeframe. 

Mr. Simpson. Okay. In Oak Ridge, Congress provided $10 million 
for the Radiochemical Engineering Development Center at the Oak 
Ridge National Laboratory. Did this investment complete the main- 
tenance for that facility? Because none has been requested this 
year, I understand. 
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Mr. Miller. Yes. Thank you for that question also, Congressman 
Simpson. 

So in the best of all worlds, we would also be investing in facili- 
ties at Oak Ridge National Laboratory, and we would be investing 
in facilities at other national laboratories. I think that the overall 
facilities is appropriate for the size of the program of $500 million. 
But of course, yes, it would be nice if we could also invest in those. 
But we think we have done the right balance for the size of the 
budget. 

Mr. Simpson. But as far as the Radiochemical Engineering De- 
velopment Center, it doesn’t need any additional money for its 
maintenance, or is it just that there was not any to request this 
year? 

Mr. Miller. They could use money, it just didn’t make it in the 
cut of our requests. 

Mr. Pastor. Mr. Fattah. 

Mr. Fattah. Thank you, Mr. Chairman. 

General, how are you? 

Mr. Miller. Fine, sir. How are you? 

Mr. Fattah. I am doing well. 

Senator Webb and Senator Alexander have a proposal before the 
Senate, I have offered it as a companion bill in the House, that 
would essentially launch a nonincremental approach to trying to 
jump-start or restart our pursuit of nuclear energy focused around 
small module reactors — there are some other features to the bill, 
obviously, and investments in solar and some other renewables, but 
really the main focus is on nuclear. You have been doing some 
work. The 2005 act obviously allowed for investments in some next- 
generation plants, and I note that a Pennsylvania company — I rep- 
resent Pennsylvania — Westinghouse has been one of the competi- 
tively awarded grants under that. Today, Bill Gates has announced 
a major partnership with Toshiba to move forward on some small 
nuclear reactors. So I know that we are all headed in the right di- 
rection, the compass is correct, I mean, the country is moving. 

Gallup yesterday released a poll that shows 62 percent of Ameri- 
cans believe that nuclear has to be a central part of the energy mix 
going forward. Unfortunately, over the last 30 years we have had 
a dearth of energy, if you will, around nuclear, but things seem to 
be starting to be aligned in the right direction. 

So your proposals, in terms of this year’s budget, if the com- 
mittee was looking for where there are additional needs relative to 
where we would like to get to — and in keeping with your respon- 
sibilities to 0MB and all of that — are there areas that you would 
think that additional investments could be aptly utilized? The ad- 
ministration should be congratulated on getting the first loan guar- 
antee deals out, and I have been a major proponent of the loan 
guarantee program, but I would be interested in any answer that 
could be forthcoming about what is left to be done that is not yet 
represented in the request. 

Mr. Miller. Thank you very much. Congressman, for that ques- 
tion. I believe the President’s budget supports the priorities of the 
Office of Nuclear Energy. 

Mr. Fattah. I support the President’s budget, and otherwise. I 
just wanted to get your expertise since there seems to be a growing 
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consensus both among the public and among policymakers — and 
obviously Secretary Chu testified before this committee last year 
and said absolutely nuclear is going to be a significant part of what 
we are doing. And we have been outpaced by countries like France 
and others who have moved quickly. So let me thank you for your 
response. 

Mr. Miller. Thank you very much, sir. 

Mr. Rehberg. Thank you, Mr. Chairman. 

Normally we, as elected officials, like to see programs end be- 
cause they never really do, but in the case of Yucca Mountain — 
again, I don’t want to beat a dead horse, but we have spent 25 
years on it and $10 billion, so we ought not just flippantly ignore 
the closure or the discounting it as a solution. 

Is anything being done that cannot be undone by the next admin- 
istration, Republican or Democrat, that might have a different phi- 
losophy? Because I haven’t heard any objective reason as to why 
it is unacceptable; most of it has been subjective. And I respect the 
right of the President and/or the Secretary to make that determina- 
tion, but that doesn’t necessarily mean that we have to agree. We 
might want to undo it in the future. 

My question is, are you doing anything at the site that is going 
to preclude a different philosophy in a different administration? 

Mr. Miller. Thank you very much. 

Let me first again say that the President and Secretary have 
stated that Yucca Mountain is not going to be pursued as the re- 
pository. And let me also repeat that I said that we are doing ev- 
erything to retain all of the records. We are required by law to re- 
tain written as well as physical records. 

And then let me also say that now that we are moving in a dif- 
ferent direction. Yucca Mountain was selected, down selected, dur- 
ing a period of time in which the country had basically decided that 
we weren’t going to pursue nuclear energy, we weren’t going to 
build any more plants, we were going to allow those plants that 
exist to live out their life, we were going to take the used fuel, we 
were going to put it away, we were going to close it up, and that 
was the end. Well, this is a new world now, and it is a new oppor- 
tunity for us. 

Mr. Rehberg. I think that explains, though, why there was a 
limitation on the amount that was going to be able to be restored. 
And if I remember correctly, the concept was that there should be 
a place in the West and a place in the East. 

There will always be a necessity to do something with waste, and 
it just seems like we have wasted a lot of years to change direc- 
tions. And so, trust me, you don’t have to repeat the company line, 
I got it, you said it three times already, I understand that, but my 
question is is anything being done at the site — it would be like tak- 
ing a tank and filling it with cement — are you doing something at 
the site that cannot be undone? 

Mr. Miller. Not that I know of. 

Mr. Rehberg. Thank you. 

Mr. Pastor. I believe I heard this, and you can correct me if I 
am wrong, that in the reprogramming request, the letter that is 
here that you think — it is your opinion that some of that money 
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may be used for the archiving of the documentation as a result of 
Yucca Mountain? 

Mr. Miller. That is my understanding. 

Mr. Pastor. And in 2011, then, you will have that responsibility. 

Mr. Miller. That is right. 

Mr. Pastor. So in your budget for 2011, are there monies that 
you have in the budget that 

Mr. Miller. Yes, I understand. The answer is that there are no 
dollars actually specified in the budget for that purpose, but it is 
our intent to fulfill that responsibility in 2011. It will be part of our 
responsibility. I don’t think we have actually written it down in so 
many words, so if it requires us to come back and discuss it with 
the committee, we will. But that responsibility just has to be car- 
ried out by law. 

Mr. Pastor. That is what I am getting to. In your budget, to see 
a line item that says to continue the archiving, and it was difficult 
to find. We know that that is something that needs to be done, and 
it is already going to start, hopefully, in the next couple of months. 
I don’t know how much money from the reprogramming is going to 
go to that effort. And we agree with you that the archiving is very 
important, but we are trying to determine how you are going to ac- 
complish that in 2011. And I guess that is where I want to get to. 

Mr. Miller. Mr. Chairman, I am happy to get back to you in de- 
tail as to how much we believe that will cost. And we have every 
intention of doing it in 2011. 

[The information follows:] 

Dr. Miller. The Department is committed to preserving the relevant scientific 
knowledge gained from the Yucca Mountain Project. Records generated by the 
OCRWM in the course of activities at Yucca Mountain are managed and archived 
in accordance with the requirements of the Federal Records Act and related regula- 
tions. 

Mr. Fattah. Mr. Chairman, can I just say something, one thing 
on Yucca? 

Mr. Pastor. Sure. 

Mr. Fattah. I understand the concerns of my colleagues, and I 
share many of them. I do want to say that we have arrived at a 
point in our country where there is cynicism and there are a lot 
of concerns. Politicians run for office, they make commitments. The 
President made a commitment not to proceed with Yucca Moun- 
tain. And so we, I think, understand and should understand that 
the administration is following through on a commitment that was 
made to the American people about what the policy would be. So 
even though there should be appropriate archival, we should also 
understand that this policy was ratified in an election that took 
place in 2008 vis-a-vis what we would do relative to Yucca Moun- 
tain. 

Mr. Pastor. What activities will you have with the Blue Ribbon 
Commission? 

Mr. Miller. My assigned role in the charter is to respond to any 
requests or any assistance that they ask of us. So we are just re- 
sponding to any information they ask of us. 

Mr. Pastor. And do you have a line item that allows you to do 
that, or will you take from this program or that program? How do 



28 


you anticipate — I don’t know what the cost is going to he, so I ask 
that question. 

Mr. Miller. In fiscal year 2010, there was $5 million requested 
in the RW budget request, and so there isn’t any in our request for 
2011. The hope is that the 2010 will be enough, the $5 million will 
be enough. If not, we will have to work with everyone to try to 
make sure they are supported, and that people understand what 
we are doing to support them, and from what budget we are sup- 
porting them. But we have to continue to respond to their requests. 

Mr. Pastor. And you are right, you are correct, the $5 million 
was aired, and so was the language, “All alternatives will be looked 
at.” 

What was the anticipation of the administration in terms of how 
long this Blue Ribbon Commission was going to exist and be fund- 
ed by the $5 million? 

Mr. Miller. Well, I think the $5 million request came consider- 
ably before the charter was established for the Blue Ribbon Com- 
mission, but the charter says 18 months, an initial report; 24 
months, the final report. That is what is in the charter. 

Mr. Pastor. And where are they at in terms of organizing and 
beginning deliberation? 

Mr. Miller. So the Commission has been announced, the mem- 
bers have been announced. The first meeting is this week, the 25th 
and 26th, I believe. So they are off and running. 

Mr. Pastor. I was going to ask you if your opinion was that they 
would do the work for 18 months, but I know you have to stay with 
the charter language, so I won’t ask you the questions. 

Mr. Miller. Thank you, Mr. Chairman. 

Mr. Pastor. What activities involving the Nuclear Waste Policy 
Act will your organization support in fiscal year 2011? 

Mr. Miller. Three items I would mention. One is our responsi- 
bility for what is called the standard contracts, which basically 
means United States Government takes responsibility for used fuel 
and understands it takes responsibility for used fuel. The second 
is the Nuclear Waste Fund. And the third is the broad R&D re- 
sponsibility for looking at a disposal site, an ultimate disposal site, 
for used fuel. 

Mr. Pastor. Rodney. 

Mr. Frelinghuysen. I talked a little bit earlier about the broad 
list of activities that relate to the Used Nuclear Fuel Disposition 
Program, and I went over some of them. One of the new activities 
is to inform policy decisionmaking regarding the management of 
nuclear spent fuel and waste. What mechanism can you tell us, for- 
mal or informal, will be used to inform the Commission? 

Mr. Miller. Again, we believe our responsibility is to respond to 
requests from the Commission, not proactively inform them. So we 
will respond to requests that the Blue Ribbon Commission comes 
to us with. We will coordinate the requests with, for example, EM, 
which certainly has 

Mr. Frelinghuysen. You have a lot of information at your com- 
mand, a lot of institutional memory here. You are going to let them 
go and sort of reinvent the wheel here? There is quite a lot of infor- 
mation that has been gathered that would be, I think, extremely 
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beneficial to their deliberations, determinations, and perhaps their 
eventual recommendations. 

Mr. Miller. Well, we believe we will have the resources to re- 
spond to the requests we will get from the Blue Ribbon Commis- 
sion from the point of view of tapping the scientific community as 
well as the Federal workforce. 

Mr. Frelinghuysen. Let me tackle, and let me do it respectfully 
of Mr. Fattah, for whom I have worked, this whole notion that this 
decision to close Yucca Mountain has somehow been ratified by a 
Presidential election. I mean, before we get too excited about the 
building of new nuclear reactors and, should we say, smaller 
versions, somebody needs to be focusing on what is going to happen 
to what is produced here. Either it is going to have to be reused, 
or it is going to have to be restored, or we are going to have to 
maintain it at a variety of different sites. 

You are familiar with all the things. You spent many years at 
Los Alamos. I mean, there is a lot going on out there. So I sort of 
worry here that we are — the whole issue of cradle to grave, we talk 
about the cradle because that is somewhat politically attractive, 
but we don’t talk about the grave. So I am not sure I need a reac- 
tion from you, but I feel very strongly about this, and I don’t view 
it in a partisan way. Huge amount of investment here, ratepayers, 
all sorts of things that people are counting on for some sort of a 
solution. 

I want to get your comments on — I assume you joined Deputy 
Secretary Poneman in Paris. I looked at his statement. Obviously 
we are all concerned about nuclear proliferation. What did you take 
away from that conference that related to the whole issue of financ- 
ing? I have already commended the President for what he is doing. 
And President Sarkozy is looking for some sort of resources from 
the International Monetary Fund, but what did you come away 
with, the sort of bigger picture of financing? 

You look at some of our European allies, they are way ahead of 
the curve. And let me say parenthetically, you talk about vendors, 
we have sort of a Buy America policy around here, but my constitu- 
ents often tell me at town meetings, we don’t make a lot around 
here. I know there is a notion that we have some great companies 
that are involved, as Congressman Simpson has mentioned, but a 
lot of the stuff that we are looking for, the components, actually we 
don’t make anymore. We have a workforce that is aging. I guess 
part of that conference focused on how we have a trained workforce 
for the future for whatever we build. 

What were some of your takeaways from Paris besides the secur- 
ing of nuclear materials and smuggling and things which would ob- 
viously have catastrophic consequences? But did you come away 
with anything on the financing picture, what they are doing that 
perhaps we could emulate, or are they struggling the same way we 
are in terms of balancing risk of the companies, or even others that 
you mentioned? 

Mr. Miller. The conference that you are referring to was an 
international conference; it didn’t focus at all on the French or the 
French experience. There were 65 countries represented from all 
over the world. It was actually more focused on aspiring nuclear 
countries than it was on countries such as France or Japan. There 
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were several roundtables that discussed various aspects of nuclear 
energy. The financing part focused much more on how countries 
that are emerging that desire nuclear energy, how would they go 
about financing their first purchases of nuclear energy. So the fi- 
nancing focused on the World Bank, and it focused on those kinds 
of instruments that such countries would use. It didn’t focus so 
much on loan guarantees or the kind of thing that we are looking 
at here in our country. 

Another takeaway had to do with infrastructure. It is critically 
important that these countries understand that buying a reactor 
means also buying into the equivalent of a Nuclear Regulatory 
Commission, buying into all of the infrastructure associated with 
education of a workforce. 

Mr. Frelinghuysen. And disposal. 

Mr. Miller. And disposal. And disposal. 

So I think a takeaway for me, I think, is many countries were 
enthusiastic, some countries were quite enthusiastic, but other 
countries I thought left with a little realism about what they would 
be buying into if they were to become part of the nuclear energy 
world. 

Mr. Frelinghuysen. I am excited about the potential of what we 
could do in this country. I think we all are. I mean, that is non- 
partisan, bipartisan, and I commend the administration. It just 
takes so long to get anything done around here. I mean, it is not 
just you, there is everything. The Nuclear Regulatory Commission, 
you have got all sorts of standards that have to be met, obviously. 
Those are important. But we are raising an expectation here, and 
I worry about our ability to deliver when we see what is happening 
in China with their progress — of course, they can do just about 
anything they want because they seem to accelerate, but in reality 
they will face disposal issues as well. They may be able to mod- 
erate the populace in terms of their apprehensions because of the 
nature of their government. But I appreciate your reaction to my 
question. Thank you. 

Thank you, Mr. Chairman. 

Mr. Pastor. I am just going to announce that probably at 3:45, 
4 o’clock, we have three votes. So what I would like to do is not 
keep you any longer for this series of votes, so we will try to get 
as many questions and comments. 

Mr. Fattah. This is my last question or comment for the day. 

Mr. Pastor. Mr. Fattah. 

Mr. Fattah. I think the Ranking Member should understand 
that I actually support, I think almost in total, his view about 
Yucca Mountain, that there was a major investment, we had 
agreed that is where the depository would be. I supported that in 
every way. That needed to be demonstrated over my years here. 

I am just saying that it is not a surprise that we are here at this 
moment. There was an election contest in which this was a subject 
matter, and which the winning candidate said that the country was 
going to go into a different direction. So inasmuch as we are con- 
cerned about policy, we are also concerned about the American 
public not being cynical about the political process and how we go 
about moving things forward. 
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So even though I don’t agree that we should move away from 
Yucca Mountain or that it would not have been the appropriate 
place, I just wanted to put on the record that it is not by happen- 
stance that we have arrived at this moment, that there is a process 
that we all could see that led us to where we are right now. Thank 
you. 

Mr. Pastor. Thank you. 

In some of the comments and some of the questions from the 
Members here, you probably got the sense there is some frustration 
in terms of over the years we have been here, you have seen ad- 
ministrations come, or you see Secretaries come in the same ad- 
ministration, and priorities change, and sometimes very quickly. 
And I will give you an example, the hydrogen fuel cell. A couple 
years ago the hydrogen fuel cell was the mantra. And then we have 
now a new administration, a new Secretary who said, well, I don’t 
think we ought to go there, but yet we invested money, and people 
invested time. 

I ask that question because here we have seen changes come, 
and sometimes very quickly, after we have spent a lot of money in 
doing the research. As I looked at your budget, you have a broad 
research agenda. When I looked at it, I said, wow, this is an ag- 
gressive agenda. But then I began to wonder, are we investing a 
lot into many things, and whether, knowing how things change, 
that maybe this Secretary ought to concentrate on a few things so 
that we can fund them for a period of time to make sure that the 
money is used more effectively. And so I would ask you to talk 
about your budget agenda in the context of my comments. 

Mr. Miller. Yes. Thank you. 

So as I mentioned before, we went, in our country, from zero 
funding in nuclear energy R&D where now we have a nice healthy 
program of research. And my observation is the real competitive 
advantage we have is our intellectual capability. The national lab- 
oratories, the universities, small companies, we have some great 
capability here in our country, and we need to galvanize that in nu- 
clear energy. 

So what we did in this budget is, first, there is one big compo- 
nent that talks about reactor designs, and it is both near term, all 
the way from loan guarantees through looking at reactor types that 
aren’t that different, significantly different, but like the one that 
was mentioned before that Mr. Gates is investing in, the Traveling 
Wave Reactor. We have ideas at the laboratories that are some- 
what like the idea he has. It is really important, I think, that that 
portfolio of reactor designs include both near-term activities and 
long-term activities where we engage this intellectual capability 
that we have in this great country of ours. 

And then on the other side we are talking about fuel cycle. We 
are looking at opportunities to look at how can we use this used 
fuel and get more uranium utilization out of this used fuel? What 
are the ways in which we might be able to do that? And we have 
some time owing to the safety of dry cask storage — we have some 
time to look at that. And we are engaging some really smart people 
to start thinking again about that. 

And then in the middle, there are just so many things that cross. 
Structural materials. The material problems we are having in some 
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of our reactors owing to embrittlement is because we haven’t 
stopped to basically understand the materials issues associated 
with some of these reactors. 

So we think we have thought this through very carefully of reac- 
tor designs, fuel cycles, and cross-cutting technologies like struc- 
tures, like fuels, that go across these so that we can position the 
United States so that we won’t be here again looking back and say- 
ing, well, the whole world is ahead of us. We should leapfrog this 
world. And we have the capability of doing it. That is what our in- 
vestment is intended to do. 

Mr. Pastor. Thank you. 

Mike. 

Mr. Simpson. Mr. Chairman, just a couple of things. The Blue 
Ribbon Commission meets Thursday and Friday? 

Mr. Miller. Yes, sir. 

Mr. Simpson. Is that open to the public; i.e., could I go? 

Mr. Miller. Let’s see, if I remember correctly, for the agenda, a 
portion of the meeting is open to the public. But the agenda is on 
the Federal Register, so it says which ones are public and what 
part is public and what part is not. 

Mr. Simpson. Okay. Thank you. 

Has or will the administration submit legislation for amending 
the Energy Policy Act of 2005? And will that include waste con- 
fidence? 

Mr. Miller. Okay. When you first asked the question, I thought 
you were referring to the part that dealt with NGNP. 

Mr. Simpson. Well, that and the waste confidence issue. 

Mr. Miller. Okay. So on the legislation, as you know. Congress- 
man, it deals with NGNP, has some verbiage in it that has kind 
of been overtaken by events. We need to get together soon in the 
administration to propose legislation that would correct some of 
those issues. 

I don’t know of any discussion about waste confidence and legis- 
lation related to waste confidence. So that question kind of takes 
me by surprise, and I would have to think about that. 

Mr. Simpson. Well, take the message back that we need to legis- 
late waste confidence. If we don’t, we are going to bring the nuclear 
industry to a standstill, because if we don’t have a permanent geo- 
logical repository, you can’t really say you have waste confidence. 
And the NRC is going to say — I am afraid anyway. 

Mr. Miller. I understand. 

Mr. Simpson. One other thing. The defense authorization bill re- 
duced the GPP, the general plant project, limit from $10 million to 
$5 million for NNSA labs in 2011. We supported a $10 million limit 
in this committee because it actually gives more flexibility to the 
labs to do some of the projects, and I have seen the results of it 
out in Idaho with some of the things that they have done. 

Do you support keeping the GPP limit at $10 million for the non- 
NNSA labs? 

Mr. Miller. I do support that. And I believe Under Secretary 
Koonin said a similar thing for the Office of Science lab. 

Mr. Simpson. One last question. One of the very important pro- 
grams that you are working on is the Light Water Reactor Sustain- 
ability program. Talk about the importance of that, the importance 
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to our energy future, and what we hope to gain of that. And what 
are our 2011 goals for this program? 

Mr. Miller. First, if the existing fleet of 104 reactors, if the vast 
majority of them, let’s say 100, have license extension for 60 
years — which seems like it is going to happen, half of them already 
have been approved by the Nuclear Regulatory Commission — then 
in the year 2029, the first of those will go off line, their 60-year 
life will be over, and the last one in 2050. So that is 20 percent 
of our electricity that will go off line 

Mr. Simpson. Of our green electricity. 

Mr. Miller [continuing]. And 70 percent of our green electricity 
will go off line. Most proposals or most predictions of Gen III reac- 
tor deployment and even small module reactor deployment, it will 
be very difficult to make up that complete loss of the existing fleet. 
And so we think it is in the country’s interest to participate with 
industry on dealing with issues that the Nuclear Regulatory Com- 
mission will ask — if they were to ask for a further extension, a fur- 
ther license extension, up to, let’s say, 80 years. 

And so there are aging issues, materials issues, issues related to 
nondestructive evaluation. How would you, for example, use instru- 
ments to go in a reactor, portions of a reactor, internals, to try to 
assess in real time what is the behavior, how is it aging? 

We think it is extremely important that the Federal Government 
participate in this when it is sure that it is the more long-term 
issues and the issues that go across reactor types, so that it is not 
getting into private things or proprietary things, that kind of thing, 
with industry. So we think the program is extremely important. 

Mr. Simpson. Thank you. And thanks for the job you are doing. 
I look forward to working with you on these important projects for 
Idaho and for the country. 

Mr. Pastor. Rodney. 

Mr. Frelinghuysen. In terms of our R&D, how would you char- 
acterize our position in terms of research on advanced nuclear con- 
cepts? We talked in a previous hearing about some of the things 
that are happening abroad and appear to be accelerating abroad. 
Where are we? And how do we strengthen our position vis-a-vis 
what others may be doing? 

Mr. Miller. We have some great ideas out there. I will just 
throw one out at you. A former colleague of mine — I used to be on 
the faculty at UC Berkeley — has an idea of using molten salt — that 
is not a brand new idea, but his approach is using molten salt with 
fuel elements that look like the fuel in NGNP. And it is a new con- 
cept of a reactor that really has a tremendous amount of potential. 
First, it could potentially use thorium as the fuel as opposed to 
uranium, which would greatly extend our supplies of nuclear fuel. 
Because it uses these tricell elements, it is probably going to get 
very high burn-up, very high uranium utilization out of it, and you 
can do it at higher temperatures, higher efficiency. 

See, it is one of these ideas where it is a game changer, it is not 
just an incremental change. And under advanced concepts, that is 
the kind of thing we want to do is to look at real game changers, 
bright new ideas. 
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Mr. Frelinghuysen. Are other countries looking at game chang- 
ers as well? What do we know about other countries, what they are 
doing? We give credit to our scientists, but 

Mr. Miller. I think. Congressman, we have been dealt a darn 
good hand, and the reason is we just have some really creative peo- 
ple, and we have the advantage or disadvantage, whichever way 
you want to say, of those other countries being kind of locked into 
decisions they have made. They have made long-term 

Mr. Frelinghuysen. We have made a few decisions we are 
locked into as well. 

Mr. Miller. That is true, but we do have some flexibility of some 
new ideas in which we could deploy something new without nec- 
essarily being constrained by having decided, for example, we are 
going to deploy a large liquid metal reactor by year 20-whatever. 
This flexibility we need to take advantage of, and advanced con- 
cepts is going to help us do that. 

Mr. Frelinghuysen. It may not be fair to say this, but we fo- 
cused a little bit last week on the migration of some of our best 
minds abroad, I mean, literally establishing factories and techno- 
logical centers, which I assume would be a critical mass for some 
pretty smart people; in other words, people we might have actually 
trained. 

Mr. Miller. In nuclear we are going to turn that around. 

Mr. Frelinghuysen. We are. You are giving us that vote of con- 
fidence? 

Mr. Miller. Yes, sir. 

Mr. Frelinghuysen. Well, on that note, thank you very much, 
Mr. Chairman. And that is for the record, too. Thank you. 

Mr. Pastor. What is interesting is that a couple of years ago we 
went to China, and we went to one of their — I guess equivalent to 
the lab in Beijing, and they were showing us the pebblebed reactor. 
And all the young scientists — when I first went in, I said, we are 
going to have a problem in the translation. That was my thought 
in terms of 

Mr. Frelinghuysen. Everybody speaks English. 

Mr. Pastor. Well, they spoke excellent English, and they are all 
trained and graduated from universities here in the United 
States — MIT, Stanford, Berkeley. It was very interesting to see 
how before they may have stayed here, and you would have found 
them working in industry here or labs here or universities here, 
but the migration now is that as we have trained them and edu- 
cated them here, they have decided to go back to their home and 
now are doing well in terms of — in this case in China. So it was 
very interesting. 

Mr. Secretary, thank you very much. I look forward to seeing you 
again with the plan in hand. 

Mr. Miller. Yes, sir. 

Mr. Pastor. And don’t forget to tell the Blue Ribbon Commission 
that all alternatives include Yucca. 

Thank you very much for being here. 

This hearing is adjourned. 
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Sustaining a Nuclear Energy Research Agenda 

Ql: The Department’s nuclear energy research and development has suffered as a result of shifting 
agendas over the years. This has caused research and projects to make progress for a few years before 
being abandoned. Is there a way to gain some continuity in this research agenda so that taxpayer 
investments are not wasted? 

This budget request supports a broad research agenda. Does it risk spending too little funding in a lot of 
areas instead of investing sufficiently in a few initiatives that would show results? Please explain. 

This budget request includes a number of new or renewed research areas — e.g. the Modeling and 
Simulation Hub, Small Modular Reactors, and Nuclear Energy Enabling Technologies, among others. 
Are you confident these can be sustained over the near to mid-term and produce tangible results? 
Please explain. 

A1 : We have worked to define a comprehensive nuclear energy research agenda that we believe 
includes all the necessary elements to support technology advancement and make progress on important 
and fundamental issues. The research plan we will be delivering to Congress details those elements 
that we think will be important for many years to come, and we think the program organization is 
sustainable for the foreseeable future. To ensure that these efforts provide tangible benefits, research 
must be goal-oriented. The research plan has been developed with the end in mind to ensure that the 
linkage between research and solution is clear. 

While the research agenda is broad, we think that the funding requested for each program is sufficient 
to accomplish specific, important goals. Each of the programs is tied to some short-term or long-term 
need to support nuclear energy's future. 

Yes, we are confident that these programs can make progress and will certainly produce tangible 
results. 
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Overall Role of Industry in Nuclear Power 

Q2: There are competing views on the role of the federal government in advancing nuclear power. 
There is an argument that the government should incur the early risk and make sizable up-front 
investments in reactor research and development, design, and demonstration. The counterargument is 
that industry needs to have skin in the game early in a project since industry will be the beneficiary of 
taxpayer investments. Currently, many projects are cost-shared with industry as required by law. 

How would you explain the proper role of the Department in supporting research and development; 
design; licensing; demonstrations; and the deployment of nuclear reactors? 

A2: The respective roles between federal govemment and industry will depend on a number of factors 
including technical maturity, economics, time horizon and policy considerations. Generally speaking, 
industry has sufficient capability and financial motivation to develop and deploy technologies that will 
provide a competitive edge or produce a tangible near-term return on invest at an acceptable level of 
risk. An appropriate role for federal govemment is research in longer-term or higher risk areas that 
have the potential for significant public benefit. This could include R&D related to reactor 
technologies or innovative concepts that industry can not pursue. However, as a primary beneficiary of 
R&D results, the private sector should share in the costs associated with conduct of that R&D. 
Appropriate interface and coordination is needed on the research and development process between 
govemment research agencies, regulators to the degree appropriate, technology vendors and end-users 
to assure that the technologies ultimately satisfy performance, economic and public policy goals. 



38 


Industry Involvement in Research Agenda Planning 

Q3; The Department’s new ARPA-E program has involved industry at a very early stage in developing 
its program plans. Industry, not the federal government, will ultimately move technologies toward 
commercialization. How would you describe the industry role in nuclear energy research and 
development planning? 

A3: Commercial deployment of nuclear power will be done by industry. Private sector vendors will 
market the technology and private sector entities will be the end-users. Our research program 
acknowledges the crucial role that industry will play in the successful deployment and long-term 
operation of reactor technologies. Input from industry is encouraged at the front end of the 
development process to gain perspectives and inform our planned activities, resource allocations and 
priorities. Industry input can include technology development needs and priorities, application 
requirements and perspectives on scale up. In addition to industry, our program will continue to engage 
universities and other stakeholders as well as regulators if appropriate to seek and understand their 
perspectives. We anticipate that this broad engagement will also help to spur innovation and improve 
U.S. competitiveness in the global marketplace. 
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Nuclear Energy Strategic Plan 

Q4: The Committee directed the Department to submit a strategic plan for its nuclear energy research 
and development programs but it has not received it. When can the Committee expect to see the plan? 
What are the priorities within the plan? 

How does the strategy balance investing in nearer-term deployment, like small modular reactors, and 
longer-term research? 

A4: The Nuclear Energy Research & Development Roadmap was delivered to Congress the week of 
April 12, 2010. The roadmap contains a number of priorities, which include extending the lifetime and 
improving the performance of the existing nuclear reactor fleet, develop improvements in the 
affordability of new reactors, developing a sustainable fuel cycle, and understanding and minimizing 
proliferation risk. There is a balance in the roadmap between near-term and longer-term elements to 
restart the domestic nuclear industry now, train the workers of tomorrow, and provide the technological 
breakthroughs needed for the future. 
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Nuciear Energy Spending at Universities 

Q5: The fiscal year 2011 budget request states that up to 50% of funding will support university 
research. Does this 50% goal apply to all research activities or a subset of activities in the Office of 
Nuclear Energy? 

How much funding did your office provide to universities, from all Nuclear Energy accounts, during 
fiscal year 2009 and what is your estimate for fiscal year 2010? 

Do you use a peer-review process to determine university awards, similar to what the National Science 
Foundation uses? If not, why not? 

AS: The Office of Nuclear Energy (NE) University Program (NEUP) consists of a variety of efforts 
which provide funds to universities. A small fraction of the university activity is directly funded to 
support programs. Hie large majority of the funds are competitively awarded and peer reviewed. In 
FY 2009, NE invested over $87 million to support universities through the NEUP. The following table 
describes NEN FY 2009 and 2010 university investments. As noted in the table. NE plans to invest 
over $79 million of its appropriation to fund univeraities in FY 2010. Likewise in FY 2011, NE plans to 
continue to support universities up to 20 percent (not the 50 percent mentioned in the question) of its 
R&D budget to support R&D, reactor upgrades, and laboratory equipment at universities. 



m 



NE University Program (20% R&D 
Contribution) 

$70,700,000 

NE University Program (up to 20% 
R&D Contribution) 

$55,268,000 1 

Research Reactor Infrastructure 

$6,146,000 

Research Reactor Infrastructure 

$10,000,000 

Direct Programmatic University 
Support (Generation IV Nuclear 
Energy, Nuclear Hydrogen 

Initiative. Fuel Cycle Research & 
Development) 

$10,258,000 

Direct Programmatic University 
Support (Generation IV Nuclear 
Energy, Fuel Cycle Research & 
Development) 

$14,142,838 







The NEUP R&D Program uses a t\vo<stage peer review process similar to the National Science 
Foundation (NSF) to judge both the relevancy and technical quality of submitted proposals. The first 
stage, which is not utilized by the NSF, is based on a pre-application submission which reviews 
proposals for program relevancy to NE’s mission. Proposals that meet relevancy requirements are 
forwarded to a second stage which includes a semi-blind, peer-review procedure to determine the 
overall technical capabilities of the proposal including budget, research team, and university 
infrastructure. Full proposals are reviewed by at least three peers independently. Ranked summary 
scores and review comments are submitted to foe selection board consisting of Federal Program 
Managers and Laboratory Directors (Hie NSF does not use independent reviewers to review and rank 
proposals; they typically use one peer panel to review all proposals). 

After the peer review is completed, a final combined score for each proposal includes foe relevancy 
score and the peer review technical score. The selection board provides a list of recommended projects 
based upon the final scores and availability of funding within each technical work scope area within NE 
programs. The recommended list of proposals is evaluated for geographic distribution, participation of 
minority institutions, and other balancing criteria. Lastly, the NE selection official reviews the 
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recommended list of proposals and provides final approval. 

The NEUP peer review process is different than NSF in that NE. as a mission agency, must first be 
assured that the proposed university research fits with the programmatic needs of NE (first stage of 
review mentioned above). NSF does not have this restriction. Second of all, the NEUP university 
community is relatively small, but with very distinct research needs in specialized areas. Hence, peer 
reviews of full proposals must be individually requested of specialists from around the country (second 
stage mentioned above). The large number of over 40,000 proposals that NSF receives allows them to 
convene panels of experts at one location to review proposals as a group. The added advantage of the 
NEUP individual reviewer process is that anonymity of reviewers and principal investigators during the 
semi blind process can be maintained to eliminate bias. This is especially important because of the 
small relative number of university nuclear energy researchers. 

Note that NE also funds university undergraduate scholarships and graduate-level fellowships in 
nuclear science and engineering fields via the Integrated University Program (lUP) in coordination with 
the Nuclear Regulatory Commission and the National Nuclear Security Administration. In FY 2009 and 
2010, NE was provided $5 million to support lUP activities. However, in FY 201 1, NE is terminating 
the lUP but will consolidate its activities as part of the REgaining Our ENERGY Science and 
Engineering Edge (RE-ENERGYSE) Initiative announced by the President in April 2009. RE- 
ENERGYSE is a joint initiative by the Department of Energy and the NSF that will inspire tens of 
thousands of American students to pursue careers in science, engineering, and entrepreneurship related 
to clean energy and empower young men and women to invent and commercialize advanced energy 
technologies that will enable sustained energy supply from nuclear, solar, wind, and other renewable 
energy sources, high-efficiency deployment of power across “smart grids,” and carbon neutral 
commercial and residential buildings. 



42 


RE-ENERGYSE and Nuclear Education 

Q6: The Committee has supported the Integrated University Program in recent years to provide 
scholarship and fellowship grants in nuclear science and engineering at $5 million per year. The fiscal 
year 201 1 request proposes no funding for the Integrated University Program but requests $5 million 
for RE-ENERGYSE, which also provides scholarships and fellowships. What is the difference, other 
than in name, between these two programs? 

A6: Through FY 2010, support for research and development as well as fellowships to universities has 
been accomplished through the Integrated University Program (lUP), an effort localized to the Office of 
Nuclear Energy (NE). The RE-ENERGYSE initiative, a joint initiative by the Department of Energy 
and the National Science Foundation (NSF) to inspire tens of thousands of American students to pursue 
careers in science, engineering, and entrepreneurship related to clean energy, is the new program under 
which NE will continue to support university fellowships and scholarships in FY 2011. The RE- 
ENERGYSE initiative is different from the NE lUP effort in that it is a comprehensive education 
initiative that includes energy education efforts not only through NE, but through the Office of Energy 
Efficiency & Renewable Energy, and the NSF. Because of this comprehensiveness, the RE- 
ENERGYSE initiative will provide greater visibility and support to energy education than the NE lUP. 
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Support for Licensing 

Q7: Fiscal year 2010 completed the government’s contribution to the Nuclear Power 2010 initiative. 
The Department has explained and justified the Nuclear Power 2010 program as supporting those who 
pioneer regulatory procedures for Early Site Licensing and combined Construction and Operating 
Licensing. Was this effort successful? 

Are there any follow-up efforts that will be required? 

A7: No, there are no follow up actions for the Nuclear Power 2010 program. The program was 
established to help demonstrate the revised and untested nuclear regulatory' process and has achieved its 
intended purpose, it will be brought to closure by the end of FY 2010. 

Between 2002 and 2007, the Department supported three industry cost-shared Early Site Permit 
demonstration projects that culminated with the Nuclear Regulatory Commission (NRC) approval of 
sites for new nuclear plants at Dominion Energy’s North Anna site near Mineral Virginia; Exelon’s 
Clinton site near Clinton, illinois and Entergy’s Grand Gulf site near Port Gibson, Mississippi. As a 
result of these projects, industry guidance was developed and implemented. These projects also 
generated lessons learned that have been recently factored into revised industry guidance for new early 
site permit requests. 

The Nuclear Power 2010 program also supported industry cost-shared projects focused on development 
and NRC review of Combined Construction and Operating Licenses (COLs) and the design 
certification for two advanced reactor technologies. These COL applications may serve as the 
reference applications for other power company applications for the two specified reactor technologies. 
The specific projects were with Dominion Energy for a license to build and operate the General Electric 
Economic Simplified Boiling Water Reactor at the North Anna site and with the NuStart Energy 
Development consortium to build and operate the Westinghouse APIOOO reactor at Southern 
Company’s Vogtie site in Georgia. These efforts helped demonstrate the new NRC design-centered 
approach. Currently, 14 power companies have 17 COL applications submitted and under NRC review. 
These applications represent 26 new nuclear units. 
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Coordination with the Office of Science 

Q8: From modeling and simulation to material science there are areas where the Office of Science 
could work with the Office of Nuclear Energy (NE) on research challenges. Please describe the NE 
projects and research areas that are coordinated with the Office of Science (SC). 

A8: The Office of Nuclear Energy (NE) actively collaborates with the Office of Science (SC) to 
enhance its research and development (R&D) resources. In the case of modeling and simulation, NE 
was able to take advantage of the SC-funded Jaguar supercomputer at Oak Ridge National Laboratory 
to simulate the neutronics of a full fast reactor core. The simulation was run on over 140,000 
processors and was named a finalist for the prestigious 2009 Gordon Bell Prize at the 2009 SC 
conference. In addition to the use of computers, NE is also utilizing SC and NNSA-developed 
software, including tools such as iMesh and CublT for mesh generation; MOAB, Common Component 
Architecture and Sierra for interoperability frameworks; and Visit for visualization. 

In materials development, NE is building off scientific advances and related technologies developed by 
SC. This includes oxide dispersion strengthened steels, nano-engineered steels, and friction stir 
welding. Many of the material models that are being developed to support NE advanced modeling and 
simulation were first developed using NNSA and SC experimental capabilities. NE also depends on 
many SC facilities for experimentation and examination, including the Advanced Photon Source, High 
Flux Isotope Reactor, and state-of-the-art materials properties testing and high resolution 
characterization equipment. The award of three SC Energy Frontier Research Centers in the area of 
irradiated material performance is another example of coordination between the two offices. NE and 
SC have also collaborated on workshops to ensure that research is well-focused and designed for 
results. 
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Forecast Size of Nuclear Reactor Fleet 

Q9: For all the investments we are making in nuclear research and financial support to the nuclear 
industry, how many new reactors will we see, and will those replace aging reactors so the size of our 
fleet stays constant, or will the size of our fleet grow? 

Given this forecast for our future reactor fleet, how much spent fuel will they generate annually after 
the year 2010? 

A9: The size and technology mix in any future nuclear fleet will be determined solely by industry. 
There are many parameters that factor into any consideration of future nuclear deployment levels, 
including fleet size and composition, capital cost, uranium resource requirements, used nuclear fuel 
inventories and radioactive waste. Any analyses must consider a number of factors and assumptions 
relative to the timeline for insertion of new technologies, life extension of the existing fleet, U.S. 
energy demand and the contribution from other energy sectors (renewables, energy efficiency, clean 
coal, etc.). Currently there are 1 7 applications under review at NRC, which cover 26 new reactors. The 
schedules for review and deployment of these reactors are uncertain. New nuclear power plant 
schedules are uncertain largely because the need for power in many areas of the country and the cost of 
reactors relative to other sources of generation (e.g., natural gas) is in flux. 
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Cost Competitiveness of Nuclear Energy 

QIO: The capital construction costs of large Light Water Reactors, along with a host of uncertainties 
ranging from politics to licensing, make nuclear power relatively expensive when compared to coal and 
renewable energy generation. What are the key research and development activities in the Office of 
Nuclear Energy that will contribute to making nuclear power more cost competitive? 

AlO: Currently, the capital costs of all new nuclear power plants are the most significant contributor to 
the unit cost of electricity produced. However, once nuclear plants are licensed and operating, the 
production costs are quite favorable. 

Reducing capital cost is a key area of focus for Nuclear Energy’s research program. We are 
approaching this on a number of fronts. Capital costs are directly tied to commodity costs, and many 
commodity prices have risen appreciably. ITie use of smaller, simpler components and improved 
materials can reduce commodity costs. While all plant designs must be robust, safe and reliable, there 
is a significant level of conservatism that is incorporated into nuclear plants to account for uncertainty. 
Our research program, including improved nuclear data and the use of advanced computing, modeling 
and simulation provides an opportunity to reduce or eliminate the unnecessary conservatism that 
increases capital costs, without sacrificing safety, reliability or performance. Research on modular 
reactor concepts and long-lived cores could lead to reduced fabrication and construction costs or 
provide options to new customers looking to avoid the upfront financial outlays associated with large 
monolithic plant designs. 
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Reactor Concepts Research, Development and Deployment 

Ql 1 : The fiscal year 201 1 budget request includes $199 million for a newly focused Reactor Concepts 
Research, Development and Deployment program. Please explain why you have built this new program 
and why you have stepped away from the Generation IV Nuclear Energy Systems Research and 
Development. 

All: The proposed Reactor Concepts Research, Development and Demonstration (RD&D) program 
consolidates previous Generation IV Nuclear Energy Systems activities with the development of other 
reactor concepts in a single budget element. This was done as part of a larger effort to improve the 
management and efficiency of our nuclear research activities. For similar reasons, we are reorganizing 
the Office of Nuclear Energy to consolidate reactor technology activities under a single Deputy 
Assistant Secretary. 

We have not stepped away from the activities formerly included under the Generation IV Nuclear 
Energy Systems budget element and continue our international collaboration activities as part of the 
Generation IV International Forum (GIF). The Reactor Concepts RD&D program will allow us to 
better coordinate and effectively integrate our research activities associated with the Next Generation 
Nuclear Plant Demonstration, Small Modular Reactors, Advanced Reactor Concepts and Light Water 
Reactor Sustainability programs. 
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Nuclear Energy Enabling Technologies 

QI2: The fiscal year 201 1 budget request includes $99 million for a new Nuclear Energy Enabling 
Technologies program. This program would advance new concepts and solutions to a variety of 
challenges in nuclear energy technology. It will use open competition to solicit the best capabilities in 
the country to solve these challenges. Since this a new program, what is the expected timing in terms of 
developing a solicitation, selecting, and awarding funds for the portion that would be competitively 
awarded? 

A 12: The new Nuclear Energy Enabling Technologies (NEET) program includes two sub-programs 
that will have competitive solicitations: the Crosscutting Technology Development program and the 
Transformative Nuclear Concepts Research and Development program. 

The Crosscutting Technology Development program includes development of advanced materials, 
research on innovative nuclear manufacturing methods, new sensor technologies for monitoring 
material and equipment conditions in existing reactors, and creative approaches to further reduce 
proliferation risks. The program plans to initiate competitively selected high-potential research and 
development (R&D) activities with universities, industry, and laboratories in some or all of these areas. 
Some specific areas where competition is envisioned are in hybrid gas metal arc and laser welding; 
automated non-destructive examination techniques such as digital radiography and phased array 
ultrasonic; steel concrete composite structures; and prefabricated modular rebar assemblies among 
other topics. 

The Transformative Nuclear Concepts Research and Development program plans to support, via an 
open, competitive solicitation process, investigator-initiated projects that relate to any aspect of nuclear 
energy generation — reactor and power conversion technologies, enrichment, fuels and fuel 
management, waste disposal, nonproliferation, and so forth — ensuring that good ideas have sufficient 
outlet for exploration. 

The Department of Energy plans to hold a NEET workshop in mid July 2010 to gather stakeholder's 
input on the crosscutting and transformative research and development. Based on the workshop results, 
the NEET program will develop its solicitations, work scopes, and schedule for FY 201 1 R&D awards. 
The goal is to issue the competitive solicitations early in the fiscal year, pending appropriation; make 
project selections in the late fall 2010; and target completion of award negotiations for mid-February 
2011 . 
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Progress on fhe Next-Generation Nuclear Plant 

Q13: The Committee has strongly supported the Next-Generation Nuclear Plant (NGNP). NGNP holds 
tremendous potential in providing process heat for industry and, by extension, reducing the carbon 
emissions of industry. We asked for a detailed plan for the NGNP. This was to be delivered within 90 
days of enactment, which would have been late January. When can the Subcommittee expect the 
Department to submit the plan? 

Will the project execution plan provide a detailed strategy for the NGNP project’s licensing and 
completion schedule? 

In your best estimation, what do you think the out-year funding requirements will be, and are we on 
track to meet the 2021 completion date? If not, what needs to be done to stay on cost and on schedule? 
Unlike many electricity producing reactors, the NGNP will be tailored to the needs of a variety of 
industrial sectors. There are concerns that the implementation plan for NGNP is not sufficiently 
including the industrial sectors most likely to use the reactor. Is this true? 

A13: The NGNP Report to Congress was transmitted on April 5, 20)0. The NGNP Report to Congress 
describes the licensing strategy and schedule for NGNP. As described in the Report to Congress, our 
cost estimates are based on pre-conceptual design. A better estimate will be available after conceptual 
design has been completed. Industry has been a partner and industry users are represented in the NGNP 
Alliance. DOE has worked with industry to examine the market for gas-cooled reactors and assess end- 
user needs and interface requirements for the reactor. Industry will continue to be a critical cost-share 
partner if the NGNP Project is approved for Phase 2 activities. 
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Funding Opportunity Announcement 

Q14: A $40 million Funding Opportunity Announcement (FOA) was announced a few months ago 
dealing with the development of NGNP designs. Two companies were recently selected. Does this 
FOA function as a down-select of companies likely to build the demonstration reactor? 

Congress provided $169 million for TsIGNP in fiscal year 2010, does the execution of this FOA slow 
other work on NGNP? 

AM; Awards for the current conceptual design FOA do not constitute a down-select and do not limit 
the companies or the designs that can be offered in any future offerings by the Department of Energy 
for the Next Generation Nuclear Plant. 

Design detail is needed to reach finality on R&D and in licensing. The awards for conceptual design do 
not slow down other NGNP work, and in fact, enhance our ability to conduct essential R&D and 
licensing activities. 
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Modeling and Simulation Hub 

Q15: The Hscal year 201 1 budget request Includes $24 million for the Modeling and Simulation Hub. 
This Hub will provide a variety of user access to models and simulations to test reactor concepts and 
performance. The Committee provided $22 million in fiscal year 2010. The Funding Opportunity 
Announcement (FOA) for the Hub closed on March !8th. When do you expect to make a selection? 

The FOA describes the Hub in general terms, suggesting the actual shape of the Hub is not clear. Can 
you provide some clarity on the hub? 

AI5: The FOA for the Office of Nuclear Energy Modeling and Simulation Hub closed on March 8, 
2010. The selection is expected to be announced in late May or early June. A team of outside technical 
experts and a federal merit review panel are reviewing the applications. They provided initial 
recommendations to the source selection official in late March, and site visits are occurring in April. 

The FOA for the NE Modeling and Simulation Hub states; “The mission focus of the Hub is to apply 
existing and/or newly developed modeling and simulation capabilities to create a user environment that 
allows engineers to simulate an operating reactor, as chosen by the applicant that will act as a “virtual 
model” of that reactor.” The “virtual reactor” will be used to address current generation Nuclear 
Energy technology issues such as fuel perfomiance and reactor vessel and internals integrity. 

The applicants to the FOA were asked to identify a specific physical reactor that would be the focus of 
the “virtual reactor;” the specific approach to building the “virtual model;” and the team of Industry, 
university and national laboratory researchers who would be involved. The outside technical reviewers 
and the merit review panel are reviewing the applications according to the criteria described in the 
FOA. 
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Safety and Extending the Life of Current Reactors 

QI6: Many operating reactors are in the process of extending the licenses to operate another 20 to 30 
years. You have requested $26 million for Light Water Reactor (LWR) Sustainability, an increase of 
$ 1 6 million from fiscal year 20 1 0. 1 commend you for recognizing the importance of this program, as it 
will help us develop much needed data to support the license extensions for the existing fleet of 
LWRs. And given the capital costs of building new nuclear plants, it seems to be a very good return on 
investment to extend the life of these reactors. 

The budget documents describe the increase as '‘expanding the experimental suite across all research 
pathways.” Please provide the specific pathways you propose to research. 

What specific aspects of aging LWRs are guiding your research? 

AI6; The Light Water Reactor Sustainability Program has at its core five research pathways: (1) 
Nuclear Materials Aging and Degradation; (2) Advanced LWR Nuclear Fuel Development; (3) 
Advanced Instrumentation, Information and Control Systems Technologies; (4) Risk-Informed Safety 
Margin Characterization; and (5) Efficiency Improvement. 

There were several areas of specific concern in the aging of LWRs that are guiding our research and led 
to the development of the five research pathways. A primary concern is that the aging and degradation 
of LWR systems, structures and components, such as reactor pressure vessel, core internals, concrete, 
cables and buried pipes, may impact the plant safety and performance in the future. There are also 
formidable fuel performance issues and failures still confronting the operating plants. Another area of 
specific concern is that analog instrumentation and control systems have become obsolete. In addition, 
significant licensing challenges are confronting life extension with aging plants. The vintage modeling 
and simulation tools developed in I980's for reactor systems safety need to be modernized to better 
support aging components. Finally, plant cooling water issues have been impacting plant performance. 
Technologies to enable extended and ultra-high power uprates have the potential to add significant 
additional generating capacity to the existing fleet. 



53 


Small Modular Reactors 

Q.I7: There are a number of designs for Small Modular Reactors (SMR) — e.g. high-pressure light- 
water, sodium or lead cooled, and high-temperature gas-cooled, among others. The fiscal year 201 1 
request includes $39 million for SMR research and development. This proposed program would select 
and support two research designs for a cost-share on design activities. In the Committee’s experience, 
this is the sort of program that will be a multi-year commitment. How many years will this program run 
and what will be the out-year funding commitment? 

This program is dedicated to design activities. Do you envision the program evolving into a 
demonstration program, like the Next Generation Nuclear Plant, or a licensing partnership, like the NP 
2010 program? 

A. 17: This is not a demonstration program or project. The SMR program funding will be used to 
support research and development of a range of SMR designs as well as limited cost-share partnership 
funding with selected SMR vendors with a view toward design certification. 

DOE is conducting an SMR Workshop on June 29-30, 2010, that will be used to obtain information 
from SMR vendors and suppliers, potential utility customers, national laboratories, universities, NRC, 
and interested stakeholders on priorities, activities and projects that will inform our SMR strategy. As 
noted in the Budget, the Administration will evaluate potential priorities in the context of the 
appropriate Federal role to identify the most cost-effective, efficient, and appropriate mechanisms to 
support further development. 
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Advanced Reactor Concepts 

Q.18: The budget request for Advanced Reactor Concepts, formerly Generation IV energy systems, is 
$22.1 million. The requested program expands beyond the six reactor designs in international Gen IV to 
explore more advanced concepts. How would you divide the resources between Gen IV concepts and 
longer-term advanced reactor concepts? 

What is the Department’s current view on Generation IV technologies, which have received a 
significant investment of taxpayer dollars in recent years? 

A. 18: The current U.S. focus addresses the technical barriers for a range of reactor designs that offer 
long-term benefits to proliferation resistance, safety and economics. This approach will continue to 
leverage international collaboration through the Gen IV International Forum (GIF) as well as other 
bilateral or multilateral international collaborations. 

The Advanced Reactor Concepts R&D program is broadened to consider truly innovative reactor 
concepts and technology features. New ideas for advanced reactor concepts that include innovative 
features and/or significant performance benefits will be encouraged; and concept development studies 
will be conducted to assess the system performance and R&D needs of new concepts. 

For example, key research on the fluoride-cooled high-temperature reactors will be evaluated in 
FY201 1. This molten salt cooled concept has favorable performance attributes and investigations and 
trade studies of this reactor concept are a logical leverage of extensive U.S. investment and progress in 
graphite fueled high temperature reactors. Longer-term R&D for all reactor concepts is difficult to 
project, but DOE and its national laboratories will prioritize these projects on an annual basis consistent 
with budgets. Priority strategies will focus on obtaining leverage from international collaborations and 
R&D on innovative technologies that benefit many reactor concepts. 

Overall. DOE views its investment in Gen IV technologies as a reasonable and appropriate expenditure 
of time and resources to advance reactor technologies that offer enhanced safety, performance, 
operations, and proliferation resistance attributes over Gen III technologies. This is a balanced and 
leveraged investment between DOE, its national laboratories, industry, universities and international 
partners. 
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Fuel Cycle Research and Development 

QI9: The fiscal year 2011 request states the fuel cycle research and development pro^am is shifting 
toward longer-term solutions to the back-end of the fuel cycle. More specifically, how is the fiscal year 
201 1 request in this area different from prior years in terms of emphases and specific activities? Which 
programs or activities from fiscal year 2010 would no longer be continued in fiscal year 2011? 

A 19: Because near-term implementation is no longer the focus of the Fuel Cycle Research and 
Development (FCR&D) program, future emphases will be on long-term, goal-oriented, science-based 
R&D activities. The fiscal year 2011 budget request includes $201 million for FCR&D to research 
technologies for future fuel cycle management strategies. Specifically, the program will conduct R&D 
related to three potential long-term fuel cycle scenarios — once-through, modified open, and full 
recycle — ^to provide future decision makers with information to make decisions on how best to manage 
used fuel. This will also enable safe, secure, economic, and sustainable use of nuclear energy while 
minimizing proliferation risks. 

The full recycle fuel cycle has been the focus of the FCR&D program to date and the once-through fuel 
cycle is the current practice in the United States. The modified open cycle constitutes a range of 
technology options in between once-through and full recycle. The modified open cycle has not been 
studied in as much depth and that is why it is being introduced as a new focus area in fiscal year 2011. 

The transition away from the domestic component of the Global Nuclear Energy Partnership began in 
fiscal year 2009 and will be completed in fiscal year 2010. Fiscal year 2010 activities that will not be 
continued in 201 1 include: (1) Coupled End-To-End demonstration project — a separations processing 
demonstration for potential short-term implementation, and (2) Prototypic irradiation efforts for 
supporting a fast reactor demonstration in the advanced fuels R&D area. In addition, activities in the 
Systems Analysis area will be redirected to significantly focus its efforts to support development of 
credible implementation plans that can achieve major new nuclear energy contributions to the U.S. 
economy by mid-century. 
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Proliferation Concerns and the Fuel Cycle 

Q20: The fiscal year 201 1 request for the Office of Nuclear Energy, as well as the review by the Blue 
Ribbon Commission, will be looking at a broad spectrum of technology options dealing with the back- 
end of the fuel cycle, including reprocessing/recycling. These technologies pose a variety of 
nonproliferation concerns that will need to be addressed. How will you be addressing these 
proliferation concerns as you conduct this research agenda? 

How does the Department work with the Nuclear Regulatory Commission to identify and manage 
proliferation concerns? Are there ways to strengthen this process? 

A20: The budget request includes $7.8 million for Material Protection, Accountancy, and Controls for 
Transmutation within Fuel Cycle Research and Development. This will continue the work started in 
fiscal year 2010 to develop technologies and analysis tools to enable next generation nuclear materials 
management for future U.S. nuclear fuel cycles to prevent diversion or misuse, thereby, reducing 
proliferation risks and enhancing confidence and acceptance of nuclear energy. 

The Office of Nuclear Energy is working closely with the Nuclear Regulatory Commission (NRC) on 
identifying and addressing special nuclear material safeguards issues pertaining to advanced fuel 
cycles. Under an interagency agreement that was initiated in August 2007, the Office of Nuclear 
Energy has been providing the NRC with about $800,000 per year to fund NRC technical staff labor 
and travel costs in order for the NRC to maintain its technical expertise in safety and safeguards 
pertaining to advanced fuel cycle technologies and facilities. For example, in December 2009, NRC 
technical staff visited Japan to conduct technical discussions with the pertinent regulatory agencies and 
operators of the Rokkasho and Tokai reprocessing plants in the area of material control and accounting 
of special nuclear material and safety/risk assessment. 

In addition, DOE staff and NRC staff continue to exchange technical information in the area of 
safeguards for reprocessing/recycling facilities. For example, over the past few years, DOE has kept 
the NRC staff engaged in evaluating the attractiveness of special nuclear material that may be 
associated with a reprocessing/recycling facility. Such interactions related to identification and 
management of proliferation concerns will continue as DOE continues its research and development 
activities in advanced fuel cycles and the NRC considers its regulatory framework for 
reprocessing/recycling facilities. 
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Expanded Used Nuclear Fuel Disposition Program 

Q21; The fiscal year 2011 request includes $45 million, $36 million above fiscal year 2010, for the 
Used Nuclear Fuel Disposition program. This expanded program has a long list of activities ranging 
from informing the Blue Ribbon Commission, to modeling, to evaluating canisters, among many other 
activities. Please provide a detailed break-out of how the fiscal year 2011 request would be spent by 
activity. 

A2 1 : The following table provides a preliminary conceptual outline of activities and associated funding 
for the Used Fuel Disposition Program in fiscal year 2011 as conceived in the budget request. 


Activity 

Estimated 

Cost($M) 

Science Programs transferred from RW to NE, such as: 

Infiltration and soil processes 

Contaminant transport in unsaturated media 
Thermal/hydrologic/mechanical/chemical studies 

Thermal load management studies 

Waste form degradation 

Engineered material performance 

Contaminant transport in saturated media 

Regional geology/tectonic hazard assessment 

System-level performance assessment analysis 

Criticality analysis 

Regulatory analysis 

12 

University research related to Used Fuel Disposition 

9 

RW Science Program closeout costs, such as; 

Maintaining license application baseline information 

Archiving historical information 

Site management activities 

Material management at offsite locations 

Lessons learned 

8 

Disposal evaluations and experiments, such as: 

Evaluations of potential disposal environments 

Evaluations of natural disposal system analogs 

Evaluations of engineered barrier system concepts 

Models to evaluate generic disposal systems 

Experimental programs - Disposal 

8 

Storage and transportation evaluations and experiments, such as: 
Evaluations of storage system options 

Advanced concepts for security 

Investigate advanced transportation concepts 

Experimental programs - Storage 

6 

External interactions and collaborations, such as; 

Responses to requests from Blue Ribbon Commission 

Interface with other agencies and industry 

Interface with foreign organizations 

1 

Used Fuel Disposition Campaign Management 

1 

Total 

45 
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The Economics of RecycHng/Reprocessing 

Q22: Current technologies for recycling and reprocessing pose proliferation concerns and the 
economics do not make sense. The costs of constructing reprocessing or recycling outweigh any 
benefits based on forecasted uranium prices. In short, fabricating new fuel is considerably cheaper than 
recycling and reprocessing. Exploring advanced technologies that could address proliferation concerns 
and be economical seems worthwhile. Will you be conducting research with or without considering the 
costs of the prospective technology? 

A22: We believe that researching advanced fuel cycle technologies is worthwhile and, in so doing, we 
will include consideration of, among other things, economics, proliferation resistance and physical 
protection. 
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Once-through, Closed Full Recycle, and Modified Open Fuel Cycles 

Q23: The fiscal year 201 1 budget request for Fuel Cycle Research and Development proposed a broad 
look at the back-end of the nuclear fuel cycle. This means the Department will be looking at once- 
through open, closed full-recycle, and modified open cycle technologies. Will you be applying the 
same emphasis to these three areas? 

* If not, how will you be emphasizing your research among the three areas? 

• Doesn’t this risk not accomplishing anything in the pursuit of everything? 

A23: The full recycle fuel cycle has been the focus of the Fuel Cycle Research and Development 
(FCR&D) program to date and the once-through fuel cycle is the current practice in the United States. 
The modified open cycle has not been studied in as much depth and that is why it is being introduced as 
a new focus area in fiscal year 201 1. Although the emphases vary among these three approaches, we 
have developed focused research priorities for each approach. 

For the once-through approach, research emphasis would include the development of fuels for use in 
the present and Generation 111+ reactors that would increase the efficient use of uranium resources and 
reduce the amount of used fuel for direct disposal. Under the modified open cycle approach, limited 
separations and fuel processing technologies could be applied to the used fuel to create fuels that enable 
the extraction of much more energy from the same mass of material. Research in this area will focus on 
the investigation of fuel forms, reactors, and fuel/waste management approaches that could 
dramatically increase the utilization of fuel resources and reduce the quantity of long-lived radiotoxic 
elements in the used fuel to be disposed. Technologies will be considered that require at most limited 
separation steps and minimize proliferation risks. Research emphasis for the full recycle approach 
would focus on developing techniques that will enable specific chemical elements to be repeatedly 
recycled and develop a cost-effective and low-proliferation-risk approach that could decrease the long- 
term challenges posed by the waste, while concurrently reduce uncertainties associated with its 
disposal. 

By gathering key science and technology underpinnings for all three approaches, the Department will 
be positioned to provide critical information to decision-makers for future fuel cycle decisions. 



60 


Modified Open Fuel Cycle Research 

Q24: The challenges of the open and closed fuel cycle are well known. Open cycle generates the waste 
problem and inefficient energy usage we have today. A closed fuel cycle is expensive, poses 
proliferation risks, and requires additional technology and material development. The fiscal year 2011 
request has expressed growing interest in a modified open fuel cycle. Could you share with the 
Committee what such a direction would look like in terms of the technologies deployed? 

• How significantly could a modified open cycle reduce the waste stream and proliferation concerns 
compared with our current open cycle? 

• What waste and proliferation advantages does a modified open fuel cycle have compared to a closed 
fuel cycle? 

A24: Under modified open cycle, limited separations and fuel processing technologies would be 
applied to the used fuel. The objective is to create fuels that enable the extraction of much more energy 
from the same mass of material, while at the same time accomplishing waste management goals. 
Examples include using high temperature gas reactors and liquid metal or molten salt cooled reactors. 
Some reactors can operate at much higher thermal temperatures and may achieve significantly higher 
energy generating efficiencies. Since less fuel materials were used per unit of electricity generated, less 
fission products (wastes) were generated. 

Modified open cycle has the potential to reduce the total quantity of waste compared with the current 
open and closed fuel cycles. Spent fuel is discarded after further fuel reuse is no longer desirable 
and/or possible. Modified open cycle has the potential to reduce the proliferation risk since it only 
requires fuel modification and/or treatment. Modified open fuel cycle options using fast spectrum 
reactors can consume the actinides generated from non-fissioning neutron absorptions. More efficient 
consumption of fuel will leave less U-235 and Pu-239 in the spent fuel. Thus, the fuel becomes less 
attractive from a proliferation perspective. 
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Nuclear Infrastructure 

Q25: In recent years, this Subcommittee has supported increased investments to sustain and, I hope, 
revitalize our nuclear research and development capabilities. And, the Office of Nuclear Energy's (NE) 
research and development (R&D) budget, as a whole, has received a rather significant make-over, both 
in structure and substance. The request includes a couple of new initiatives, such as the Small Modular 
Reactor program, that would seem to add to the overall R&D effort and increase the demands on 
infrastructure. 

The fiscal year 201 1 request for Idaho National Laboratory (INL) Infrastructure is $163.4 million, $10 
million less than the fiscal year 2010 enacted level. 

Does this request fully support upgrades to the scientific and testing capabilities at INL that may be 
needed to implement this expansion to the NE program? 

A25; The Fiscal Year 201 1 budget request appropriately funds infrastructure and ongoing operational 
capabilities at the Idaho National Laboratory to fully support research and development program 
requirements as outlined in the 201 1 Budget. The reduction from FY 2010 enacted level to the FY 
2011 budget request reflects the completion of a number of one-time activities such as equipment 
purchases, projects, and detailed planning to support decontamination and decommissioning of surplus 
facilities. 
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Idaho’s Advanced Test Reactor Life Extension Program 

Q26: With the Advanced Test Reactor (ATR) being over 40 years old, this Committee fenced $12 
million in fiscal year 2010 specifically for the ATR Life Extension Program (LEP). 

Can you discuss the LEP and how much is being requested in fiscal year 201 ! for this program? 

A26: The Fiscal Year 20! i budget request includes approximately $12,300,000 to continue ATR LEP 
activities. ATR LEP projects will continue to focus on reconstitution of the safety basis and replacing 
aging components to improve operational reliability and support the growing demand for this world- 
class irradiation research and test reactor. This investment will help extend the life of this national 
asset in its support of national security, energy, and material research missions, and prepare for the 
Core Internal Changeout scheduled in the 2014-2015 timeframe. 

Planned ATR LEP projects in FY 201 1 include: 

ATR Console Display System/Distributed Control System Replacement Project (complete in FY 2011); 
ATR Design Basis Reconstitution to establish “current state" of engineering design data and 
documents; 

Material Condition and Aging Management Program and Deficiency Resolution projects to identify 
aging equipment and repair or replace prior to failure; and 

Safety Margin Improvement projects to update Documented Safety Analysis to modern industry 
standards. 
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Oak Ridge Muclear Infrastructure 

Q27: Congress provided $10 million in fiscal year 2010 to support the maintenance of the 
Radiochemical Engineering Development Center at Oak Ridge National Laboratory. This funding 
provided corrective and targeted maintenance on the facility. The fiscal year 201! request did not 
include funds for Oak Ridge nuclear infrastructure. Did this investment complete the maintenance for 
this facility? 

What is the funding source for the continued operations of this facility if no funding is requested? 

A27: The Fiscal Year 2010 appropriation included unrequested funding for infrastructure that was used 
to support maintenance activities in the Radiochemical Engineering Development Center (REDC), 
including refurbishment of a safety class electrical system and safety significant filter housing. 

REDC receives funding through various departmental research and development programs conducting 
work in the facilities, supplemented by indirect funds collected by Oak Ridge National Laboratory. 
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P(utonium-238 Production Re-start Project 

Q28: The isotope Plutoniuiii-238 is used as an energy and heat source for deep space satellite missions. 
The supply of Pu-238 is running short and the fiscal year 201 1 request included $15 million to re-start 
its production. The National Aeronautics and Space Administration (NASA) has also requested $15 
million for this program since it is the primary end-user of Pu-238. If the Department of Energy is not 
the primary user of this material, then why have you proposed a 50% cost-share with NASA? 
Shouldn’t the cost share be lower? 

Congress asked for an execution plan for the re-start project to be submitted with the budget. When can 
the Committee expect to see the plan? 

Do you have an estimate for the life-cycle cost of this program? 

Understanding that the answer may be classified, what is the percentage of the Defense need compared 
to NASA’s? 

A28: NASA is expected to be the primary user of the Pu-238 produced. The 50% allocation provides 
an appropriate level cost-sharing with NASA and is consistent with the Department's responsibilities 
for acquisition management of facilities that it operates, NASA and other Federal user agencies do not 
have the statutory authority to build and operate nuclear facilities for the production of special nuclear 
material. The Department of Energy is solely responsible for the safety, security and operability of 
these facilities. 

The Pu-238 production start-up plan was transmitted to Congress on June, 21, 2010. The plan calls for 
an annual average production rate of 1.5 kilograms, with a total production capacity of up to 2 
kilograms annually. This production rate is less than what was described in the FY 2011 budget 
submittal and reflects a revised understanding of projected as well as potential future user needs. 

New Pu-238 production will require funding for the project to reestablish a capability over a five to six 
years and ongoing operations for an indefinite period. The preliminary cost range estimate to establish 
the production capability is $75 to $90 million, with $30M ($15M each from DOE and NASA, 
respectively) required in FY 201 1. The execution plan for the restart includes additional information 
on the project cost estimates as well as detail on work that would be accomplished in FY 201 1 to 
execute this project. 

National security users have not identified a known need for the rest of this decade. However, demand 
in this area has generally been less predictable than NASA’s and it is possible that additional national 
security applications could emerge. 

The Department has estimated the total future need for Pu-238 based on NASA’s needs plus a small 
margin for other potential customers. 
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Domestic Enrichment Activities 

Q29; Domestic Enrichment Activities: The United States Enrichment Corporation (USEC) has 
indicated that its advanced enrichment operation may not be viable without financial assistance from a 
third party or from the Federal government. USEC has experienced setbacks in terms of performance. 

Q29(a): What is the status of the Department supporting USEC? Are you proposing to transfer uranium 
tails in order to support technology development with USEC? 

A29(a): On March 23, 2010, the Department entered into a cost-shared S90 million cooperative 
agreement with USEC to provide support for the continued development and demonstration of the 
promising American Centrifuge technology. The agreement provides for the manufacturing and 
operation of advanced centrifuges in a cascade configuration to demonstrate the commercial viability of 
USEC’s American Centrifuge Plant. The Department of Energy’s share of the cost will be met by 
taking title (but not immediate possession or custody) to a quantity of USEC’s depleted uranium 
thereby enabling USEC to free up to $45 million of USEC funds that are required as financial assurance 
to the NRC for the disposition of depleted uranium. The Department is also proposing to make 
available up to $4 billion in loan guarantee authority for the construction of new U.S. uranium 
enrichment plants utilizing innovative technology. The Department proposes to use up to $2 billion of 
the $4 billion F'V 2007 authority for front end nuclear fuel facilities (including uranium enrichment 
plants) under the 2008 Solicitation for Front End Nuclear Fuel Facilities, and to use the balance of the 
FY 2007 authority for loan guarantees for eligible project applicants under the 2006 Solicitation for 
fossil, energy efficiency and renewable energy systems projects that employ innovative technologies. 

Q29(b): What are the implications for U.S. energy policy and national security if USEC cannot 
maintain an economically viable enrichment operation? 

A29 (b): Should USEC demonstrate that the American Centrifuge Plant is economical, it will contribute 
to a diversified and competitive fuel supply for domestic reactors to support the growth in nuclear 
energy as a clean electricity-generating technology. The market anticipates the added capacity of all 
planned additions to enrichment capacity, including USEC’s American Centrifuge Plant, would meet 
future fuel requirements. In the absence of USEC’s American Centrifuge Plant, new enrichment plants 
would have to be expanded beyond the capacities currently planned to meet anticipated U.S. reactor 
fuel requirements. Because USEC has the license to the only domestic commercial uranium enrichment 
facility to use U.S.-origin advanced technology, some consider the American Centrifuge Plant 
important for national security. However, analyses have indicated that supplies of critical national 
security materials are met by current and projected sources for decades to come. Thus, the continued 
viability of USEC’s enrichment operation is not a national security requirement. 
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Closure Activities 

Q30: No funding has been requested for Yucca Mountain in fiscal year 2011. The decision to 
terminate, however, means closure activities will continue into fiscal year 2011. What specific activities 
do you expect to be overseeing in fiscal year 201 1 involving Yucca's closure? 

Do you have a total cost estimate for closure? 

A30: It is my understanding the Department has reprogrammed $1 15 million in the FY 2010 Office of 
Civilian Radioactive Waste Management (OCRWM) budget to support the closure of the Yucca 
Mountain Project and OCRWM. The Department’s intent is to complete the closure of the Yucca 
Mountain Project and the Office of Civilian Radioactive Waste Management in FY 2010. 
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Interaction with the Blue Ribbon Commission 

Q31: The fiscal year 201 1 request includes $45 million, $36 million above fiscal year 2010, for the 
Used Nuclear Fuel Disposition program. One of the new activities is to inform policy decision-making 
regarding the management of nuclear spent fuel and waste. What mechanism, formal or informal, will 
be used to inform the Blue Ribbon Commission (BRC)? 

How much funding is requested specifically for supporting the BRC? If none, how will you balance 
requests from the BRC for support with programs for which you have requested funds? Do you foresee 
re-programmings to meet these requests? 

A31: As the Blue Ribbon Commission on America’s Nuclear Future (the Commission) moves forward, 
the Department will respond to requests for information or services from the Commission. The 
Secretary has appointed a career Federal employee as the Designated Federal Officer (DFO). The DFO 
is the single point of contact within the Department for the Commission and will manage the flow of 
information between the Commission and the Department. No specific amount of funding was 
requested in the FY 201 1 budget; however, as the Budget Request notes, responding to the Blue Ribbon 
Commission will be supported under the Used Nuclear Fuel Disposition subprogram. Requests for 
information and support from the Commission will be a Department priority. 
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Execution Plan for Blue Ribbon Commission Funds 

Q32: Please provide an execution plan for how the BRC plans to spend the $5 million provided in the 
fiscal year 2010 bill. 

A32: The Blue Ribbon Commission on America’s Nuclear Future (the Commission) staff is developing 
an action plan that will describe the activities of the Commission necessary to prepare and submit to the 
Secretary an interim report no later than July 2011. The Commission will release more details when the 
action plan is developed. 
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Nuclear Waste Policy Act Support 

Q33: In fiscal year 2011, the request proposes that the Office of Nuclear Energy be responsible for the 
Department’s activities supporting the Nuclear Waste Policy Act. What specific activities will be 
continued and supported? 

A33: The Administration is committed to using advanced knowledge learned by scientists and 
engineers in our country and abroad over the past two decades about effective strategies for managing 
nuclear material to meet the Government’s obligation under the Nuclear Waste Policy Act to dispose of 
our Nation’s used nuclear fuel and high-level radioactive waste. Funds have been requested in the 
Department’s FY 2011 budget for the Department to continue ongoing activities under the Nuclear 
Waste Policy Act. The activities for which funding in FY 201 1 has been requested include managing 
standard contract activities, determining fee adequacy, maintaining and archiving records, and 
conducting research and development activities in the areas of used fuel disposal, transportation, and 
storage. The research and development activities to be conducted will be sufficiently flexible and 
adaptable so as to accommodate any potential fuel cycle option for used fuel management. Specifically, 
the Department will: 

Provide technical expertise to inform policy decisions regarding the management of used nuclear fuel 
and radioactive waste that would be generated under existing and potential future nuclear fuel cycles. 

Develop a comprehensive understanding of the current technical bases for storing used nuclear fuel and 
high-level nuclear waste to identify opportunities for long-term research and development. 

Develop a comprehensive understanding of the current technical bases for disposing of used nuclear 
fuel, low-level nuclear waste, and high-level nuclear waste in a range of potential disposal 
environments to identify opportunities for long-term research and development. 

Continue development of models for the evaluation of disposal systems in a variety of generic concepts 
and environments. 
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Headquarters Yucca Staff Migration to Nuclear Energy 

Q34: The fiscal year 2011 budget request for the Office of Nuclear Energy includes $91 million for 
program direction, $18 million above fiscal year 2010, Some of this increase is due to the migration of 
staff formerly in the Office of Civilian Radioactive Waste Management (OCRWM) to the Office of 
Nuclear Energy. Please provide a detailed description of the program direction increase. 

A34: NE's FY 2011 request for Program Direction includes $I0.7M to support federal management 
and oversight responsibilities currently assigned to OCRWM. These funds are split between 
management and oversight support for carrying out responsibilities under the Nuclear Waste Policy 
Act (NWPA), as amended, as well as the used nuclear fuel and high-level waste disposition R&D 
activities described above. 

Of the $ 1 0.7M request, approximately half will be used to support 15-20 federal positions to continue 
the core functions established by the Nuclear Waste Policy Act of 1982 (NWPA), as amended, that 
pertain to the Nuclear Waste Fund and the management of the standard contracts with nuclear utilities 
and the government. These include: 

• Act as the Contracting Officer for all matters that relate to the Standard Contracts with nuclear 
utilities; 

• Manage the fee collection process with the nuclear utility industry in accordance with the standard 
contract, including the annual fee adequacy assessment for the Secretary and management of fee 
verifications and projections for the Department; 

• Provide technical expertise in all utility settlement negotiations and meetings with Justice and utility 
lawyers on terms of the agreements; and assist US. Department Justice attorneys in approximately 50 
court cases against the government, including testifying on behalf of the Government and acting as the 
Government representative at each trial. 

• Review all annual cost claims submitted by utilities to the U.S. Department of Justice. To date, 
approximately 35% of the nuclear utility industry have settled and submitted annual claims for 
reimbursement. Each year the Department reviews the claims proposed by utilities and provides 
technical expertise on the validity of the costs of each claim as agreed upon under the settlement 
agreements; 

• Manage the Nuclear Waste Fund, including the investment strategy and supporting the Department 
financial statements and audits. 

The other half of the $10. 7M will support approximately 20-25 federal positions responsible for 
providing federal management and oversight of used nuclear fuel disposition and high-level waste 
management R&D activities, as described above. These positions will be located in both Washington, 
DC and Las Vegas, NV. Because the focus is shifting from the Yucca Mountain Project to a broad- 
based R&D program, the Department is developing position descriptions that reflect required expertise 
needed to support R&D activities. These position descriptions include expertise requirements in the 
following areas: 
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Criticality 

Geotechnical Engineering 
Metallurgy 

Structural Engineering 
Subsurface Engineering 
Systems Analysis 
Systems Engineering 
Waste Forms 

Biosphere and Climatology 
Features, Events, and Processes 
Geochemistry 
Radionuclide Transport 
Subsurface and Surface Hydrology 
Tectonics 

In FY 2010, NE plans to fill the positions described above through a combination of competitive hiring 
of, and direct transfers for, current OCRWM personnel. 
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Jobs Affected by Yucca Closure 

Q35: How many jobs will be affected by the closure of the Yucca Mountain Waste Repository in 
Nevada, Department of Energy headquarters, and other contractors? 

What workforce transition plans are being developed? 

What is the status of headquarters action to reassign displaced workers? 

A35: There are currently approximately 200 federal employees and 400 contractor and laboratory 
personnel working on the Yucea Mountain project. The Deputy Secretary authorized a Career 
Transition Assistance Program for the federal workers, to assist in transitioning the workforce to open 
Departmental positions. OCRWM federal employees may apply for positions and if qualified receive 
priority selection throughout the Department of Energy. This pre-existing commitment was excluded 
from the Department’s agreement that was made in its April 14, 2010, filing to take no further action to 
effectuate a shutdown. If and when federal employees receive a Reduction in Force Notices, they also 
will be entitled to the Inter-Agency Career Transition Assistance Program, which allows priority 
consideration for all U.S. government positions for which they are qualified. 
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Preserving the Scientific Knowledge of Yucca Mountain 

Q36: Billions of dollars have been invested and hundreds of thousands of pages of studies have been 
produced to support the Yucca Mountain project. Preserving all of the scientific knowledge 
accumulated over the last two decades will inform future nuclear waste disposal efforts. Will you 
commit to preserve all of the scientific knowledge associated with Yucca Mountain? 

How much funding is included in the request for the purposes of archiving and preserving the scientific 
knowledge of Yucca Mountain? 

A36: The Department is committed to preserving the relevant scientific knowledge. Records generated 
by the OCRWM in the course of activities at Yucca Mountain are managed and archived in accordance 
with the requirements of the Federal Records Act and related regulations. 
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Expertise in Repository Engineering and Design 

Q37: There is a unique expertise that has worked on geological repositories at the Waste Isolation Pilot 
Plant in New Mexico and Yucca Mountain. This expertise is likely to be called into service once a new 
approached is charted. What steps are you taking to preserve this expertise during this time of 
uncertainty? 

A37: The Office of Nuclear Energy’s FY 201 1 budget request includes $10.7 million to support federal 
management and oversight responsibilities under the Nuclear Waste Policy Act as amended, currently 
assigned to OCRWM. The budget will support approximately 35-45 federal positions to support 
management and oversight of used nuclear fuel disposition and high-level waste management R&D 
activities, management of the Nuclear Waste Fund and support for the standard contracts with nuclear 
utilities. DOE plans to fill these positions through a combination of competitive hiring of, and direct 
transfers of, current OCRWM personnel. OCRWM funds are planned to be used to support these 
positions in FY 2010. 
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The Nuclear Fuel Disposition Program 

Q3S: The scientific integrity of the review of nuclear waste alternatives is important to the Committee. 
Last year. Congress included statutory text that the Blue Ribbon Commission (BRC) should “consider 
all alternatives to nuclear waste disposal,” The charter of the BRC seems to include all alternatives. 

The fiscal year 201 1 budget request includes $45 million, $36 million above fiscal year 2010, for the 
Used Nuclear Fuel Disposition program. This program lists a broad set of activities in the proposed 
program, including “rapid response for inquiries from the proposed BRC” and “a comprehensive 
understanding of the current technical bases for geological disposal of nuclear spent fuel and high-level 
waste.” Is it fair to say this program will be investing in research to understand all alternatives to 
nuclear waste disposal? 

A38: The mission of the Used Nuclear Fuel Disposition technical area is to identify alternatives and 
conduct scientific research and technology development to enable storage, transportation, and disposal 
of used nuclear fuel and all radioactive wastes generated by existing and future nuclear fuel cycles. 
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International Leadership in Advanced Nuclear Concepts 

Q39: In terms of research and development, how is the United States positioned in terms of research of 
advanced nuclear concepts? 

What needs to be done to strengthen the U.S. position? 

What are the costs of falling behind in this area? 

A39: With the substantial science and technology base at our universities, laboratories, and industries, 
the United States is well-positioned to lead the research and development of advanced nuclear concepts. 
The intellectual research and development resources that exist in these various sectors are widely 
recognized throughout the world as second-to-none. The recognition is reflected in the leadership role 
of the United States in the Generation IV International Forum for developing the next generation 
reactors. The Office of Nuclear Energy (NE) plans to continue engaging governments, industry, and 
the research community worldwide in a broad ranging collaboration to further develop advanced 
nuclear energy concepts. 

The Reactor Concepts Research, Development and Demonstration Program proposed in the fiscal year 
201 1 budget request, which encompasses existing reactor technology programs such as Gen IV as well 
as new efforts such as the Small Modular Reactor program, will develop new and advanced reactor 
designs and technologies. The program seeks to improve nuclear energy’s competitiveness and ensure 
its lasting contributions in meeting our Nation’s energy and environmental challenges. Funding for this 
program will strengthen the intellectual research and development resources that exist in our national 
laboratories, universities, and industries. NE also plans to incorporate modem modeling and simulation 
capabilities into research of advanced nuclear concepts. Modem modeling and simulation tools will 
help designers optimize their plants for higher efficiency and lower costs while maintaining and even 
improving on plant safety. These modem tools and methods also have the potential for lowering the 
cost of R&D by shifting some of the R&D burden from expensive experimentation into less costly 
simulation. Finally, use of modern simulation tools and methods holds promise for a future regulatory 
regime that is more streamlined and less dependent on deterministic conservatism. 

The FY 201 1 Budget establishes an appropriate set of investments in advanced nuclear research and 
development capabilities. 
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Internationa! Cooperation on Nuclear Energy Research 

Q40: The fiscal year 2011 request includes $3 million for international nuclear energy cooperation. 
Please provide a list of partners and the nature of the collaborative activities with these partners in 
nuclear energy research. 

A40: The INEC budget request of $3M would be largely applied to policy and technical support 
necessary to implement and establish the bilateral and multilateral agreements and implementing 
arrangements to carry out cooperative technical research and development (R&D)-based activities with 
countries including Argentina, Brazil, China, India, Kazakhstan, and the Republic of South Africa and 
possibly other countries as U.S. international policy is developed. Typically, before collaborative work 
with these countries is initiated, expert-level meetings with foreign counterparts take place to establish 
the policy, technical and legal parameters of cooperation. Once these are established, assessments of 
capabilities and technology requirements are typically conducted to identify the most mutually 
beneficial areas of cooperation. It is in these initial steps of laying the foundation for cooperation that 
much of the fNEC budget request would be applied. 

The Office of Nuclear Energy (NE) collaborates on a bilateral and multilateral basis with a wider array 
of countries, including Japan, Russia, the Republic of Korea, France, Ukraine and others, but the 
implementing arrangements for cooperation with these countries are already in place. In such cases, 
NE’s Office of International Nuclear Energy Policy coordinates the technical activities performed by 
the DOE National Laboratories as they assist NE in implementing bilateral Action Plan technical 
activities through workshops, technical meetings, or visits by foreign officials, scientists and engineers. 
This coordination role also ensures that technical results are consistently integrated into the R&D 
funded by NE’s technical programs. 

Examples of potential civilian nuclear energy collaboration with our partners include, but are not 
limited to: research, development, testing, and evaluation of advanced nuclear reactor systems; 
advanced nuclear fuel and material irradiation and use of experimental facilities; technical expert 
exchange programs to share best practices at civilian nuclear power plants; small and medium-sized 
reactor development and deployment options; reactor life sustainability; probabilistic safety 
assessments and risk analyses for operating reactors; improvements in reactor fuel bum-up efficiencies; 
and, together with other global partners, the exploration of ways to enhance the international 
framework for civil nuclear cooperation so that countries can access nuclear power for peaceful 
purposes while minimizing the risks of proliferation. 
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Comparison of Worldwide Research and Development Programs 

Q41 : The number of reactors worldwide under construction or planned to be constructed is well known. 
The investments made into nuclear energy research and development is a little more difficult to 
quantify. How does the quality and size of the U.S. investment in research and development compare to 
China, India, Europe, Japan, Russia and South Korea? 

A41: ft is very difficult to compare the “size” and “quality” of the U.S. investment in civilian nuclear 
energy research and development (R&D) with that of other countries. The “quality” and ways by 
which these investments are tracked and accounted for, and the definitions of what constitutes “R&D”, 
are so varying and subjective that comparisons are generally not meaningful. As such, the following 
information on nuclear spending shouldn't be compared to our domestic investment. 

According to Japanese Government officials, Japan includes in their federal R&D budget the sum of 
individual budgets from the ministries as well as those of their national laboratories. Data suggest that 
Japan spends approximately $2 billion annually on civilian nuclear energy R&D, with the majority of 
these funds going to the Japan Atomic Energy Agency, which is their main national nuclear R&D 
agency. 

It is even more difficult to estimate France’s investment since the Government’s role in nuclear energy 
is so intertwined with commercial nuclear industries and utility. Anecdotal evidence suggests that up to 
$1B is spent annually, not including funds dedicated by Eleciricite de France, the world’s largest utility. 

Recent presentations by Government officials from the Republic of Korea suggest that their R&D 
investment in 2009 was $182M, 80% of which came from taxes on the nuclear utilities. 

As for Russia, in mid-2009 the Russian government said that it planned provide more than the 
equivalent of $3.9 billion from 2010 to 2012 for a new program devoted to R&D on the next generation 
of nuclear power plants. It identified three priorities for the nuclear industry: improving the 
performance of light water reactors over the next two or three years, developing a closed fuel cycle 
based on deployment of fast reactors in the medium term, and developing nuclear fusion over the long 
term. 

The estimate of civilian nuclear energy R&D spending In India in 2009 was $].6B. No estimate is 
reportable for China. 
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Global Nuclear Energy Partnership 

Q42; What international activities from the former Global Nuclear Energy Partnership are still 
underway and how much funding is in the request to support these activities? 

A42: Although the U.S. domestic GNEP program has been restructured as an R&D initiative, the 
United States continues to support the objectives of the international GNEP initiative. GNEP is still a 
very active multilateral global forum made up of 25 partner countries, 31 observer countries, and 3 
permanent international nongovernment observers that share the common vision of the safe and secure 
development of nuclear energy for peaceful purposes worldwide, 

At its most recent meeting in Beijing in October 2009, the GNEP Executive Committee agreed that 
global developments since the Partnership was established in 2007 have necessitated the transformation 
of GNEP to provide a broader scope with wider participation. Therefore, the GNEP Executive 
Committee has decided to explore some Partners’ proposals to rename the Partnership and examine a 
draft vision statement, acceptance of which would be the sole action required of states to participate in 
future activities. 

in addition, the GNEP Executive Committee agreed to explore ways to enhance the international 
framework for civil nuclear cooperation called for by President Obama earlier that year in Prague, 

The GNEP Steering Group will meet on April 21 and 22, 2010 in Accra, Ghana, and respond to 
proposals to change the name of the Partnership to the International Framework for Nuclear Energy- 
Cooperation (IFNEC) and to replace the current Statement of Principles with a broader Statement of 
Mission. GNEP partners will also discuss the development of an enhanced international nuclear 
framework that could include discussion of nuclear fuel service arrangements. 

GNEP’s Working Group on Reliable Nuclear Fuel Services (RNFS) will continue to meet under 
France’s new chairmanship and active engagement by other GNEP partners. Its Infrastructure 
Development Working Group will also continue to convene with attendance from developed and 
aspiring nuclear nations, but with reduced participation from the DOE Office of Nuclear Energy. 

A small portion of the $3M budget request may be used to support the U.S.’s continued active 
participation in the GNEP Steering Group and Ministerial-level Executive Committee meetings as well 
as the GNEP RNFS Working Group. 
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DEPARTMENT OF ENERGY FISCAL YEAR 2011 BUDGET 

WITNESS 

HON. STEVEN CHU, SECRETARY, U.S. DEPARTME N T OF ENERGY 

Mr. Pastor [presiding]. The committee will come to order. Good 
afternoon. Dr. Chu. Good afternoon, everyone. We have before us 
today Secretary of Energy, Dr. Steven Chu. He is here to present 
the administration’s fiscal year 2011 budget request for the Depart- 
ment of Energy. Mr. Secretary, congratulations on your first year 
and we look forward to your insights into this budget request. 

As the Nation continues to discuss the merits and structure of 
a comprehensive energy policy for the 21st century, the Depart- 
ment of Energy must take a leadership role in the transformation 
of our energy sector. I firmly believe and support the principle that 
innovation, technology, and research and development should be at 
the very core of our national effort to this end. I do believe that 
we can invent and invest our way out of our energy problems and 
that government should help lead the way. This is not to say that 
government is the answer. This is to say that government’s role 
must be structured to complement the role of the private sector. 

As the debate over the policies and initiatives for smarter energy 
consumption and a more robust energy mix continues, the ultimate 
outcome of that discussion will be irrelevant if strong leadership 
and fundamental management reforms are not forthcoming at the 
Department of Energy. This committee has been front and center 
in pushing the Department toward more robust management of its 
portfolio, including project management and cost estimating. 

Mr. Secretary, we hope you will take a strong leadership role in 
transforming these practices at the Department to ensure that the 
taxpayer gets the most of their hard-earned money. I would note 
that over 60 percent of the Department’s funding is associated with 
maintaining and securing the nuclear stockpile, and cleanup associ- 
ated with the legacy of radioactive waste. 

While I understand that the Nuclear Posture Review is further 
delayed, this committee continues to insist on a comprehensive and 
enduring policy foundation for our nuclear arsenal. 

I am hopeful that this administration will answer the questions 
posed by the subcommittee in 2007, placing the requirements of its 
weapons complex in the context of our future military require- 
ments. 

This subcommittee continues to have concern about the Presi- 
dent’s decision regarding Yucca Mountain. Given the absence of a 
repository will affect not only our energy portfolio for the future, 
but also the cleanup of radioactive waste at DOE sites and disposal 
of spent fuel from military operations. Several of these sites are 

( 81 ) 
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represented by members on this subcommittee. So please rest as- 
sured that we intend to be involved in any decisions affecting the 
disposal of spent nuclear fuel and defense waste. 

Mr. Secretary, I look forward to hearing from you today about 
the fiscal year 2011 budget request, how you will address the en- 
ergy and national security challenges we face, and how your man- 
agement plans will ensure efficient planning and execution. I ex- 
pect we will be working together to address the challenges ahead, 
but I also again remind you that cooperation and respect is a two- 
way street. We will continue to have the dialogue. There will be 
differences and there will be concurrences. So we look forward to 
working with you in a cooperative effort to ensure the best budget 
result. 

Mr. Secretary, I would ask that you ensure that the hearing 
record responses to the questions for the record and any supporting 
information requested by the subcommittee are delivered in final 
form to the subcommittee no later than 4 weeks from the time you 
receive them. 

I also ask that if members have additional questions, they will 
submit for the record, and that they please do so to the sub- 
committee by 5:00 p.m. this afternoon. And with these opening 
comments, I would like to yield to our Ranking Member. 

Mr. Frelinghuysen. Thank you, Mr. Chairman. 

Dr. Chu, welcome back to the committee. I have served on this 
committee for most of my time in Congress. And I don’t think I 
have ever had less contact with an Energy Secretary or with your 
Department. Even correspondence I have sent you on Yucca Moun- 
tain and on your proposed reprogramming of funds goes unan- 
swered until the day before you are scheduled to appear before us. 
While the timing may be coincidental, it sets a tone that you only 
need to respond to the committee to forestall criticism. In the fu- 
ture, I hope we can build a more constructive, positive relationship. 
I know you are busy, but that lack of contact makes me wonder if 
you understand our role as appropriators. 

As an example, I note your op-ed penned in yesterday’s Wall 
Street Journal where you wrote, and I quote: And with the new au- 
thority granted by the President’s 2011 budget request, the Depart- 
ment of Energy will be able to support between 6 and 9 new reac- 
tors, end of quotation marks. 

Mr. Secretary, let me be perfectly clear. There will be no author- 
ity granted unless Congress grants it. The dollars we appropriate 
are not yours, nor the President’s, but belong to the people we rep- 
resent. This committee by law will determine how they are spent. 

Moving on to the matter before us, I am generally pleased by the 
priorities in your 2011 request, especially the Defense portion, “Re- 
newables and the Nuclear Energy Portfolio,” which signals support 
for near-term expansion of this critical clean power source. 

Mr. Secretary, I am also gratified to see the request for $36 bil- 
lion in additional loan guarantee authority for nuclear power 
plants. But I ask why the administration has failed to include the 
$360 million that the committee must set aside to cover this new 
authority. 

That omission, plus an ill-considered repetition of a proposal 
which was rejected by Congress last year to reopen contributions 
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to the Uranium Enrichment Decommissioning and Decontamina- 
tion Fund leaves this subcommittee with a $560 million hole. By 
any gauge, that is a challenge that will be difficult to address. 

While I am generally supportive of your priorities, I regret that 
the request is nearly 7 percent more than last year. Mr. Secretary, 
more than 92 percent of the Stimulus Act funding you were given 
last year has yet to be spent. I know there is a difference between 
spending and obligating. Those are borrowed dollars that have 
raised our Federal debt to unprecedented levels. Frankly, my con- 
stituents want to see some restraint in the size of government, not 
continued growth. They want private sector jobs, not public sector 
ones. 

Mr. Chairman, this may be the only time we have you before us. 
I must request your indulgence to ask once again about Yucca 
Mountain. Mr. Secretary, this subcommittee and the public are 
owed answers on recent developments surrounding that license ap- 
plication. Last year’s House-Senate conference provided clear, un- 
ambiguous language to the Department to continue the license ap- 
plication through this fiscal year. And last year, the full House 
voted overwhelmingly not to eliminate funding for it; yet the De- 
partment has filed to withdraw the license application “with preju- 
dice” in quotation marks. 

If this is approved, no future administration will be able to refile 
the license application, even if it is found by the Blue Ribbon Com- 
mission or others, that the Yucca Mountain repository is truly the 
best option for long-term waste storage. This decision could quite 
possibly expose U.S. taxpayers to billions of dollars in liabilities. 
And it cedes our international leadership role in the scientific and 
technical development of a deep geological waste repository to 
countries like Sweden and Switzerland that are actively working 
for it on a specific site. This administration has unilaterally halted 
the program, I believe; established unsound science, and has done 
so with absolutely zero consultation with Congress. 

And I continue to be disturbed by the Department’s, quote “game 
plan,” as you articulated in a recent conversation with the Wall 
Street Journal’s managing editor, Robert Thompson. Permit me to 
read one of your quotations. And I quote, “While it is fair to say 
that the whole history of Yucca Mountain was more political than 
scientific, but also very truthfully I can say that given what we 
know today, the repository looks less and less good. So now we are 
in a situation where it can’t move forward. When Yucca Mountain 
was being established in the early 1980s, the idea was that the nu- 
clear industry was going to tail off. Now because of climate change, 
we do want to restart the nuclear industry. Because of that, the 
statutory limit of Yucca Mountain would have been used up in the 
next couple of decades. So we need to take a fresh look at every- 
thing.” 

Perhaps I come from the old school in which $9 billion is actually 
a lot of money. But I understand your rationale. We have known 
for years that a second repository was going to be needed, but that 
shouldn’t make us throw away billions of taxpayer and ratepayer 
dollars dedicated to building the first one. And we have known for 
years that other geological formations might be even better for a 
repository. But the consensus scientific opinion was that Yucca 
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Mountain was a good choice. From where I am sitting, the sci- 
entific consensus hasn’t changed one hit, nor has the expressed will 
of Congress or this subcommittee. It is politics that has changed 
and that is leading the administration to throw away the work of 
decades, adding to the cynicism that comes when politics trumps 
sound science. 

Thank you, Mr. Chairman. 

Mr. Pastor. Mr. Secretary. 

Secretary Chu. Thank you, Mr. Chairman and Ranking Member 
Frelinghuysen. Let me go through my prepared remarks as quickly 
as I can and get to the question-and-answer period. So I want to 
discuss the budget request from the Department of Energy. 

President Obama stated that the Nation that leads the world in 
creating new energy and clean sources will be the Nation that 
leads in the 21st economy. And this is primarily what this budget 
is about. I couldn’t agree more with that. It is going to create new, 
clean energy jobs, expand the frontiers of science, reduce nuclear 
dangers, and help curb the carbon pollution that threatens our 
planet. 

The budget request includes an investment of $2.4 billion in en- 
ergy efficiency and renewable energy. And through this budget, we 
are going to increase research, demonstration, deployment of wind, 
solar, geothermal energies, make buildings and homes more effi- 
cient, develop energy-efficient vehicles, and pursue carbon capture 
and sequestration. 

Our budget request also includes an additional 36 billion in loan 
guarantee authority in the nuclear power sector, as well as 495 
million for nuclear energy research and development. 

The Department of Energy is also focused on the safety and secu- 
rity of our people. The Department is requesting a significant in- 
crease, more than 550 million, in new funding for the NNSA De- 
fense Nuclear Nonproliferation program to help meet the Presi- 
dent’s goals of securing all vulnerable nuclear materials around the 
world in 4 years. 

We also ensure the safety, security and effectiveness of our nu- 
clear stockpile. With the $7 billion in funds we have requested, we 
can upgrade our infrastructure that has been allowed to decay in 
the past decade, support the work of our national labs, and recruit 
the skilled workforce we will need. 

The budget also protects public health and safety by supporting 
commitments to clean up the environmental legacy of the Nation’s 
nuclear weapons program. I have included a detailed description of 
these and other key programs in my prepared statement for the 
record. 

But during this time today, I want to focus on one of my key pri- 
orities in the Department, the integrated set of research and devel- 
opment initiatives that are critical to accelerating clean energy 
breakthroughs, the Energy Innovation Hubs, Advanced Research 
Projects Agency-Energy, and the Energy Frontier Research Cen- 
ters. I believe it will take all three of these efforts to discover and 
commercialize energy breakthroughs we all need. 

So let me describe each of them briefly. 

The Energy Frontier Research Centers constitute small groups of 
researchers focused on breakthroughs in science. They are mostly 
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university-led teams working to solve specific scientific problems 
that are blocking clean energy development. For example, one 
EFRC is working to improve our scientific understanding of the 
chemical reactions in battery electrodes. When you think of the 
EFRCs, think about a collaborative team of scientists such as Wat- 
son and Crick who gave us the structure of DNA and the protein 
crystallographers in that same research unit that founded molec- 
ular biology. As one of my colleagues have said, the partnership of 
Watson and Crick, represented marvelous resonance between two 
minds in a state where 1 plus 1 didn’t equal 2, it equaled more like 
10. So the Department proposes expanding the Energy Frontier Re- 
search Centers to capture emerging opportunities and new mate- 
rials in basic research for energy needs. 

ARPA-E, the Advanced Research Project Agency-Energy, funds 
small groups focused on breakthroughs in technology. This is pri- 
marily in the private sector. These are using highly entrepreneurial 
funding models to support specific technologies where short-term 
R&D efforts could lead to game-changing results. 

For example, the ARPA-E project is developing a technology to 
capture emissions from power plants that were inspired by the way 
the human body captures and disposes of carbon dioxide. When you 
think of ARPA-E, you think of the visionary risk-takers launching 
new technologies, startup companies out of their garages, of Bill 
Hewlett and David Packard pioneering a new audio oscillator that 
ended up jump-starting an entire new industry in what is now 
called Silicon Valley. The fiscal year 2011 budget request includes 
300 million for ARPA-E. 

The Energy Innovation Hubs are different than these other two. 
They are large, multidisciplinary, highly collaborative teams of sci- 
entists and engineers working over a longer period of time to 
achieve specific high-priority goals. For example, one of the hubs 
is focused on cost-effective ways to create transportation fuels di- 
rectly from sunlight. They are led by top researchers with the 
knowledge, resources, and authority to nimbly guide the efforts, 
seizing new opportunities or closing off unproductive lines of re- 
search. When you think of the hubs, think of large mission-oriented 
research efforts such as the Manhattan Project at Los Alamos or 
the type of projects that AT&T Bell Laboratories, which discovered 
the transistor. 

The Department will continue funding three innovation hubs in- 
troduced in fiscal year 2010. But in addition, we are proposing a 
new hub to dramatically improve batteries and energy storage. We 
don’t know where the big energy breakthroughs are going to come 
from, but we do know what has worked before. To reach our energy 
goals, we must take a portfolio approach in R&D, pursuing several 
research strategies that have proven to be successful in the past. 

But I want to be clear: This is not a kitchen-sink approach. This 
is coordinated, prioritized, with a full view of where we are going 
to have to put these pieces together. Discovering new energy solu- 
tions will take smart collaborators pushing the frontiers of science. 
It will take risk-takers working out of their garages. It will take 
robust research teams on a mission. And it will take a Department 
of Energy that brings together the different parts of this research 
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strategy to accelerate the innovation process. That is my unwaver- 
ing commitment to you. 

I am looking forward to working with you as we pursue new so- 
lutions to the energy problem and create a generation of clean en- 
ergy jobs. I will be happy to take questions at this time. 
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Statement of Secretary Steven Chu 
U.S. Department of Energy 
Before the 

Subcommittee on Energy and Water Development 
Committee on Appropriations 
U.S. House of Representatives 

Hearing Regarding the FY 2011 Budget Request 
March 24, 2010 

Vice Chairman Pastor, Ranking Member Frclinghuysen, and Members of the Committee, 
thank you for the opportunity to appear before you today to discuss the President’s Fiscal Year 
201 1 budget request for the Department of Energy. 

President Obama has stated, “The nation that leads the world in creating new sources of 
clean energy will be the nation that leads the 21st century global economy." 1 fervently share this 
view. The President’s FY 201 1 budget request of $28.4 billion will help position the United 
States to be the global leader in the new energy economy. The budget request makes much- 
needed investments to harness the power of American ingenuity. This request will create clean 
energy jobs, expand the frontiers of science, reduce nuclear dangers, and help curb the carbon 
pollution that threatens our planet. As part of this Administration’s commitment to fiscal 
responsibility, the Department of Energy is also proposing several program reductions and 
terminations. 

American Recovery and Reinvestment Act 

The FYl 1 budget request builds on the investments in the American Recovery and 
Reinvestment Act, Through the $36.7 billion the Department received from the Recovery Act, 
we are putting Americans to work, while helping to build a clean energy economy, spur energy 
innovation, and reduce our dependence on oil. We’ve begun to make our homes and offices 
more energy efficient, modernize our grid, and invest in key renewable energy projects. Getting 
this money out the door quickly, carefully, and transparently has been and will continue to be a 
top priority for me. 

FYll Budget Supports Strategic Priorities 

To continue the progress we have made, the FYl 1 budget request supports the 
Department’s strategic priorities of: 

• Transitioning to a low-carbon economy by developing and deploying clean and 
efficient energy technologies, increasing generation capacity and improving our 
transmission capabilities; 

• Investing in scientific discovery and innovation to find solutions to pressing 
energy challenges and maintain American economic competitiveness; and 

• Enhancing national security by ensuring the safety, security and effectiveness of 
the nuclear stockpile without testing. The budget request also includes funds to 
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work with our international partners to secure vulnerable nuclear material around 
the world within four years, and advance our nuclear legacy cleanup. 

These strategic priorities will be enabled by a continued commitment to improving the 
management and fiscal performance of the Department. 

Energy 

To transition to a low-carbon future, we must change the way we generate and use 
energy. The President’s budget request invests in clean energy priorities, including an 
investment of $2.4 billion in energy efficiency and renewable sources of energy. It also 
promotes innovative energy efficiency and renewable energy projects through $500 million in 
credit subsidy that will support $3 to $5 billion in lending. It expands the Advanced 
Manufacturing Tax Credit by $5 billion to help build a robust domestic manufacturing capacity 
for clean energy technologies. Through this budget, we will increase research, demonstration, 
and deployment of wind, solar and geothermal energies; make buildings and homes more 
efficient; develop energy efficient vehicles; and pursue carbon capture and sequestration. 

Nuclear energy must also be a part of our clean energy mix. During his State of the 
Union address, President Obama said, “To create more of these clean energy jobs, we need more 
production, more efficiency, more incentives. And that means building a new generation of safe, 
clean nuclear power plants in this country.” The President and I are committed to restarting our 
domestic nuclear industry. Our budget request includes an additional $36 billion in loan 
guarantee authority for the nuclear power sector to help construct the first new nuclear plants in 
decades, as well as $495 million for research and development to support the competitiveness, 
safety and proliferation resistance of nuclear energy in the United States and abroad. On 
February 16, President Obama announced conditional commitments for more than $8 billion in 
loan guarantees for what will be the first U.S. nuclear power plant to break ground in nearly 
three decades. 

Innovation 

We have many technologies in hand today to begin the transition to a low-carbon 
economy, but we will need breakthroughs and better technologies to meet our long-term goals. 
The budget request invests in basic and applied research and puts us on the path to doubling 
funding for science, a key presidential priority. We are also requesting $55 million to start the 
RE-ENERGYSE initiative to help educate the next generation of scientists and engineers. 

The budget request also supports the Department’s three new, complementary approaches 
to marshalling the nation’s brightest minds to accelerate energy breakthroughs. 

The first approach is the Energy Innovation Hubs. The Hubs are multidisciplinary, 
goal-oriented, and will be managed by top teams of scientists and engineers with enough 
resources and authority to move quickly in response to new developments. They are to be 
modeled after laboratories such as MIT’s Radiation Laboratory, which developed radar during 
World War II, and Bell Laboratories when it invented and developed the transistor. Ideally, this 
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work will be conducted under one roof. The Department will continue funding the three Energy 
Innovation Hubs introduced in FY 2010. In addition, we are proposing a new Hub to 
dramatically improve batteries and energy storage. 

The second approach is the Energy Frontier Research Centers. The EFRCs are mainly 
university-based, problem-oriented research. We have identified key scientific barriers to energy 
breakthroughs, and we believe we can clear these roadblocks faster by linking together small 
groups of researchers across departments, schools, and institutions. The Department proposes 
expanding the Energy Frontier Research Centers to capture emerging opportunities in new 
materials and basic research for energy needs. 

The third funding approach is the Advanced Research Projects Agency - Energy 
(ARPA-E). ARPA-E is technology-oriented. We arc seeking the boldest and best ideas for 
potentially transformative energy technologies and funding them to see if they work. The FY 
201 1 budget request includes $300 million for ARPA-E. ARPA-E is also dedicated to the 
market adoption of these new technologies. 

Security 

In addition to the health of our economy and our planet, the Department of Energy is 
focused on the safety and security of our people. Last April in Prague, President Obama outlined 
an ambitious agenda to address the greatest threat to global security - the danger of terrorists 
getting their hands on nuclear weapons or the material to build them. The Department is 
requesting a significant increase in the budget - more than $550 million in new funding - for the 
NNSA Defense Nuclear Nonproliferation program to help meet the President’s goal of securing 
all vulnerable nuclear materials around the world in four years. 

The President has also made clear that, as long as nuclear weapons continue to exist, it is 
essential that we ensure the safety, security and effectiveness of our nuclear stockpile. With the 
$7 billion in funds we have requested, we can upgrade our infrastructure that has been allowed to 
decay in the past decade, support the cutting-edge work of our National Labs, and recruit the 
skilled workforce we need today and in the future. Over the next five years, we intend to boost 
this funding by more than $5 billion. Even in a time of tough budget decisions, we must make 
this investment for the sake of our security. 

The budget request also protects public health and safety by cleaning up the 
environmental legacy of the Nation’s nuclear weapons program. In 2010 the Department will 
discontinue its application to the U.S. Nuclear Regulatory Commission for a license to construct 
a high-level waste geologic repository at Yucca Mountain. 

Both the President and 1 have made clear that Yucca Mountain is not an option. To deal 
with our nuclear waste management needs, the Administration has brought together a range of 
experts to conduct a comprehensive review of the back end of the fuel cycle. The Blue Ribbon 
Commission announced recently, and co-chaired by General Brent Scoweroft and Congressman 
Lee Hamilton, will provide recommendations for developing a safe, long-term solution to 
managing the Nation’s used nuclear fuel and its nuclear waste. 
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As part of our comprehensive strategy to restart the nuclear industry, we also propose 
breaking down artificial stovepipes and merging the Office of Civilian Radioactive Waste 
Management into the Office of Nuclear Energy. 

Management 

Finally, in order to transform the way Americans generate and use energy, we must 
transform the Department itself. As part of the Obama Administration’s reform agenda, the 
budget request includes $2 million to establish a new Management Reform initiative to provide 
strategic direction, coordination and oversight of reform initiatives. This initiative will report 
directly to me and will receive close personal attention. We made important reforms when we 
began to implement the Recovery Act, and now we need to institutionalize those reforms and 
apply them across the Department. 

Additionally, we are committed to being good stewards of the taxpayers' money. As we 
developed the budget, we looked to eliminate or reduce programs where we could. For example, 
we eliminated more than $2.7 billion in tax subsidies for oil, coal and gas industries. This step is 
estimated to generate more than $38.8 billion in revenue for the federal government over the next 
10 years. 

Building a clean energy future won’t be easy, but it is necessary for our economy and our 
security. As a scientist, I am an optimist, and I believe that we can meet this challenge and lead 
the world in the 21*' century. 

HIGHLIGHTS OF THE FY2011 DEPARTMENT OF ENERGY BUDGET 

The Department’s Fiscal Year (FY) 201 1 budget request of $28.4 billion, a 6.8 percent or $1.8 
billion increase from FY 2010, supports the President’s commitment to respond in a considered, 
yet expeditious manner to the challenges of rebuilding the economy, maintaining nuclear 
deterrence, securing nuclear materials, improving energy efficiency, incenlivizing production of 
renewable energy, and curbing greenhouse gas emissions that contribute to climate change. 
Together with the American Recovery and Reinvestment Act of 2009 (Recovery Act) and FY 
2010 budget, the FY 2011 budget request supports investment for a multi-year effort to address 
these interconnected challenges. 

The FY 201 1 budget builds on the $36.7 billion in Recovery Act funding. By the end of FY 
2010, the Department expects to obligate 100 percent and outlay roughly 35-40 percent of 
Recovery Act funds. In developing the FY 201 1 budget request, the Department has taken these 
investments into account. Recovery Act investments in energy conservation and renewable 
energy sources ($16.8 billion), environmental management ($6 billion), funds supporting loan 
guarantees for renewable energy and electric power transmission projects ($4 billion), grid 
modernization ($4,5 billion), carbon capture and sequestration ($3,4 billion), basic science 
research ($1.6 billion), and the establishment of the Advanced Research Projects Agency - 
Energy ($0.4 billion) will continue to strengthen the economy by providing much-needed 
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investment, by saving or creating tens of thousands of direct jobs, cutting carbon emissions, and 
reducing U.S. dependence on oil. 

The President’s FY 201 1 Budget supports our three strategic priorities: 

• Innovation: Investing in science, discovery and innovation to provide solutions to 
pressing energy challenges 

• Energy: Providing clean, secure energy and promoting economic prosperity through 
energy efficiency and domestic forms of energy 

• Security: Safeguarding nuclear and radiological materials, advancing responsible legacy 
cleanup, and maintaining nuclear deterrence 

These strategic priorities will be enabled by a continued commitment to management excellence: 

• Management: Transforming the culture of the Department with a results-orienled 
approach 

Innovation: Investing in Science, Discovery and Innovation to Provide Solutions to 
Pressing Energy Challenges 

As President Obama made clear in his remarks to the National Academy of Sciences in April 
2009, the public sector must invest in research and innovation not only because the private sector 
is sometimes reluctant to take large risks, but because the rewards will be broadly shared across 
the economy. Leading requires assembling a critical mass of the best scientists and engineers to 
engage in mission-oriented, cross-disciplinary approaches to addressing current and future 
energy challenges. To develop clean energy solutions and maintain nuclear security, the 
Department must cultivate the science, technology, engineering, and mathematics workforce of 
the next generation. The FY 201 1 budget request of S55 million for RE-ENERGYSE 
(Regaining our ENERGY Science and Engineering Edge) supports K-20-r science and 
engineering education. 

With every initiative the Department undertakes, sound science must be at the core. In FY 201 1 
the Department will increasingly emphasize cross-cutting initiatives to link science throughout 
the Department, specifically with energy and national security programs, These cross-cutting 
initiatives will enhance science capabilities to create knowledge and innovative technologies that 
can be brought to bear on national energy and security issues, leverage world-class science and 
engineering expertise to establish global leadership as clean energy innovators, and employ use- 
inspired research to reduce the cost and time to bring technologies to market at scale. The 
Department believes that it will deliver solutions more quickly and efficiently through our efforts 
to break down the traditional stovepipes and operate in a more integrated and coordinated 
manner. The FY 201 1 Budget continues to address the President’s priorities in an integrated and 
efficient manner, and to deliver results for the American taxpayer. 


The Department continues its strong commitment to basic research and supports the President’s 
Plan for Science and Innovation by requesting funding for the Office of Science at $5.1 billion, a 
4.4 percent or $218 million increase from FY 2010. The FY 201 1 budget request will support 
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the training of students and researchers in fields critical to national competitiveness and 
innovation, and will support investments in areas of research essential for a clean energy future. 
The President’s Plan commits to doubling Federal investment in basic research at select 
agencies. The Department supports an overarching commitment to science by investing in basic 
and applied research, creating new incentives for private innovation and promoting 
breakthroughs in energy. 

To help achieve the game-changing breakthroughs needed to continue leading the global 
economy, the FY 201 1 budget request includes $300 million for the Advanced Research Projects 
Agency - Energy (ARPA-E). Introduced in FY 2009, ARPA-E is responsible for enabling 
specific high-risk and high-payoff transformational research and development projects. Beyond 
simply funding transformational research that creates revolutionary technologies, ARPA-E is 
dedicated to the market adoption of those new technologies to meet the Nation’s long-term 
energy challenges. This funding, along with the $400 million made available through the 
Recovery Act, will provide sustained investment in this pioneering program. 

The Department will continue funding the three Energy Innovation Hubs introduced in FY 2010 
to focus on developing fuels that can be produced directly from sunlight, improving energy 
efficient building systems design, and using modeling and simulation tools to create a virtual 
model of an operating advanced nuclear reactor. In addition, DOE is proposing a new Hub to 
focus on batteries and energy storage. Each of these Hubs will bring together a multidisciplinary 
team of researchers in an effort to speed research and shorten the path from scientific discovery 
to technological development and commercial deployment of highly promising energy-related 
technologies. 

Complementing the Hubs, the Department proposes expanding the Energy Frontier Research 
Centers in FY 201 1 to capture new, emerging opportunities by furthering its scientific reach and 
potential technological impact by competitively soliciting in two categories: discovery and 
development of new materials critical to science frontiers and technology innovations, and basic 
research for energy needs. 

Energy: Providing Clean, Secure Energy and Promoting Economic Prosperity through 
Energy Efficiency and Domestic Forms of Energy 

In Copenhagen, President Obama emphasized that climate change is a grave and growing 
danger. The imperative now is to develop the capacity to confront the challenges climate change 
poses and seize the opportunity to be the global leader in the clean energy economy. Meeting the 
Administration’s goal to reduce carbon emissions by more than 80 percent by 2050 will be 
achieved by addressing supply and demand through increased energy efficiency, renewable 
generation, and grid modernization, as well as improvements in existing technologies and 
information analysis. An important tool that will continue to be used to address these issues will 
be loan guarantees. The Department’s FY 201 1 budget request, building on the FY 2010 budget 
and the Recovery Act, invests in the research, development, and deployment of technologies that 
will position the United Stales to lead international efforts to confront climate change now and in 
the future. The long-term economic recovery will be sustained by these continued investments 
in the new energy economy. 
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• Loan Guarantees 

The Loan Guarantee Program Office (LGPO) is a vital tool for promoting innovation in the 

energy sector across a broad portfolio of clean and efficient energy technologies. 
In FY 201 1, the Department is requesting funding and authority to support 
approximately $40 billion in additional loan authority for innovative energy 
technology development. During FY 2010, the LGPO streamlined the application 
review process. The new authority requested will help the Department will to 
encourage and accelerate the availability of loans to leverage private sector 
investment in clean energy projects that will save and create Jobs and stimulate 
the economy. 

• Energy Efficiency 

In August 2009, President Obama said, “If we want to reduce our dependence on oil, put 
Americans back to work and reassert our manufacturing sector as one of the greatest in the 
world, we must produce the advanced, efficient vehicles of the future.” In FY 201 1, the 
Department will promote energy efficiency in vehicles technologies, at $325 million. No less 
important to achieving the President’s stated ambitions is decreasing energy consumption 
through developing and advancing building technologies ($23 1 million) and industrial 
technologies ($100 million). Federal assistance for state-level programs, such as State Energy 
Program grants ($75 million, a 50 percent increase from FY 2010) and Weatherization 
Assistance grants ($300 million, a 43 percent increase from FY 2010), will help States and 
individuals take advantage of efficiency measures for buildings and homes, lower energy costs 
and greenhouse gas emissions, and develop an ever-evolving, technically proficient workforce. 

• Clean, Renewable Energy Generation 

The FY 201 1 budget request will modernize the Nation’s energy infrastructure by investing in a 
variety of renewable sources such as solar ($302 million), wind ($123 million), water ($41 
million), hydrogen ($137 million), biomass ($220 million) and geothermal ($55 million). These 
sources of energy reduce the production of greenhouse gas emissions and continue the pursuit of 
a clean energy economy built on the next generation of domestic production. The Department is 
also continuing to promote domestic clean energy through the four Power Marketing 
Administrations, which market and deliver electricity primarily generated by hydroelectric dams. 

• Grid Modernization 

In support of the modernization of the electricity grid, the President's FY 201 1 Budget requests 
$144 million for research and development to improve reliability, efficiency, flexibility, and 
security of electricity transmission and distribution networks. The "Smart Grid” will integrate 
new and improved technologies into the energy mix, ensuring reliability, integration of 
renewable energy resources, and improving security. 

\Vhile investing in energy efficiency, renewable energy generation, and grid modernization are 
fundamental steps necessary for creating a clean energy economy; investing in the improvement 
of existing sources of energy will provide a bridge between current and future technologies 
These technologies are already a major segment of the energy mix and will play a critical role in 
providing a solid foundation that will make possible the creation of this new economy. 
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• Safe and Secure Nuclear Energy 

Nuclear energy currently supplies approximately 20 percent of the Nation’s electricity and 70 
percent of the Nation’s clean, non-carbon electricity. The request for the Office of Nuclear 
Energy includes $495 million for research, development, and demonstration in addition to 
investments in supportive infrastructure. Work on advanced reactor technologies, fuel cycle 
technologies, waste management, and cross-cutting technologies and transformative concepts 
will help ensure that nuclear energy remains a safe, secure, economical source of clean energy. 
The Department will also promote nuclear energy through the Loan Guarantee Program, which is 
requesting an additional $36 billion in loan authority for nuclear power in FY 201 1 (for a total of 
$54.5 billion). 

• Clean and Abundant Fossil Energy 

The world will continue to rely on coal fired electrical generation to meet energy demand. It is 
imperative that the United States develop the technology to ensure that base-load electricity 
generation is as clean and reliable as possible. The Office of Fossil Energy will invest $438 
million in the research and development of advanced coal-fueled power systems and carbon 
capture and storage technologies. This will allow the continued use of the abundant domestic 
coal resources in the U.S. while reducing greenhouse gas emissions. 

Accurate energy information and analysis play a critical role in promoting efficient energy 
markets and informing policy-making and strategic planning. This budget requests a total of 
$129 million for the Energy Information Administration, the statutory statistical agency within 
the Department, to improve energy data and analysis programs. 

Security: Safeguarding Nuclear and Radiological Materials, Advancing Responsible 
Legacy Cleanup and Maintaining Nuclear Deterrence 

• Reduces the Risk of Proliferation 

In an April 2009 speech in Prague, the President called the threat of nuclear proliferation "the 
most immediate and extreme threat to global security” and announced his support for a new 
international effort to secure all vulnerable nuclear material around the world within four years. 
The FY 201 1 budget for the NNSA Defense Nuclear Nonproliferation program supports this 
effort, recognizing the urgency of the threat and making the full commitment to global 
cooperation that is essential to addressing this threat. The budget provides $2,7 billion in FY 
201 1, and $13.7 billion through FY 2015 to detect, secure, and dispo.se of dangerous nuclear and 
radiological material worldwide. This request is an increase of 26 percent or $550 million from 
FY 2010. The budget supports cooperative nonproliferation initiatives with foreign governments 
and the effort and expertise to forge them into durable international partnerships, achieving the 
objective of a world without nuclear weapons. The budget continues the installation of radiation 
detection equipment at international border crossings and Megaports, significantly expands 
materials protection and control security upgrades at selected sites in foreign countries to address 
outsider and insider threats, and accelerates the pace of highly enriched uranium research reactor 
conversions with an urgent focus to develop the capability to produce the medical isotope 
molybdenum-99 in the U.S. using low enriched uranium. The FY 201 1 budget request provides 
$4.4 billion over five years for Fissile Materials Dispo.sition including the construction of U.S. 
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facilities for the disposition of U.S. weapons-grade plutonium in fulfillment of our commitment 
with the Russian Federation under the Plutonium Management and Disposition Agreement of 
September 2000, and provides the first $100 million of a $400 million U.S. commitment to 
advance the construction of plutonium disposition facilities in the Russian Federation. The FY 
201 1 budget request also supports a funding increase for Nonproliferation and Verification 
Research and Development for new technologies in support of treaty monitoring and 
verification. 

• Leverages Science to Maintain Nuclear Deterrence 

The FY 201 1 budget request advances the Department’s commitment to the national security 
interests of the United States through stewardship of a safe, secure and effective nuclear weapons 
stockpile without the use of underground nuclear testing. As the role of nuclear weapons in our 
Nation’s defense evolves and the threats to national security continue to grow, the focus of this 
enterprise must also change and place its tremendous intellectual capacity and unique facilities in 
the service of addressing other challenges related to national defense. NNSA is taking steps to 
move in this direction, including functioning as a national science, technology, and engineering 
resource to other agencies with national security responsibilities. NNSA must ensure our 
evolving strategic posture places the stewardship of our nuclear stockpile, nonproliferation 
programs, counterterrorism, missile defenses, and the international arms control objectives into 
one comprehensive strategy that protects the American people and our allies. Through the 
NNSA, the Department requests $7.0 billion for the Weapons Activities appropriation, a 9.8 
percent or $624 million increase from the FY 2010 appropriation. This increase provides a 
strong basis for transitioning to a smaller nuclear stockpile, strengthens the science, technology 
and engineering base, modernizes key nuclear facilities, and streamlines the enterprise’s physical 
and operational footprint. 

The.se investments will enable execution of a comprehensive nuclear defense strategy based on 
current and projected global threats that relies less on nuclear weapons, yet enhances national 
security by strengthening the NNSA’s nuclear security programs. This improved NNSA 
capability base will mitigate the concerns regarding ratification of the follow-on Strategic Arms 
Reduction Treaty and the Comprehensive Test Ban Treaty, The FY 201 1 request for Weapons 
Activities has four major components. The request for Stockpile Support increases, reflecting 
the President’s commitment to maintain the safety, security and effectiveness of the nuclear 
deterrent without underground nuclear testing, consistent with the principles of the Stockpile 
Management Program outlined in Section 3113 (a)(2) of the National Defense Authorization Act 
of Fiscal Year 2010 (50 U.S.C. 2524). The request for Science, Technology and Engineering 
increases by over 10 percent, and provides the funding necessary to protect and advance the 
scientific capabilities at the U.S. nuclear security laboratories supporting the stockpile and 
broader national security and energy issues. The budget request for Infrastructure supports the 
operation and maintenance of the government-owned, contractor-operated facilities in the 
nuclear security enterprise, as well as special capabilities for secure transportation and 
construction. The security and counterterrori.sm component of the budget provides for physical 
and cyber security in the NNSA enterprise, as well as emergency response assets and NNSA’s 
focused research and development contribution to the Nation’s counterterrorism efforts, 

• Advances Responsible Environmental Cleanup 
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The FY 201 1 budget includes $6 billion for the Office of Environmental Management to protect 
public health and safety by cleaning up hazardous, radioactive legacy waste from the Manhattan 
Project and the Cold War, This funding will allow the program to continue to accelerate 
cleaning up and closing sites, focusing on activities with the greatest risk reduction. 

As the Department continues to make progress in completing clcan-up, the FY 201 1 budget 
request of $189 million for the Office of Legacy Management supports the Department’s long- 
term stewardship responsibilities and payment of pensions and benefits for former contractor 
workers after site closure. 

The Administration has determined that the Yucca Mountain repository is not a workable option 
and has decided to terminate the Office of Civilian Radioactive Waste Management. The core 
functions and staff to support efforts under the Nuclear Waste Policy Act to meet the obligation 
of the Government will transfer to the Office of Nuclear Energy by the end of FY 2010. 

Management: Transforming the Culture of the Department with a Results-Oriented 
Approach 

In order to transform the way Americans use and produce energy, we must transform the 
Department of Energy. The Department is committed to strengthening its management culture 
and increasing its focus on results. The implementation of the Recovery Act provided the 
Department with an opportunity to continue to refine best practices in management, 
accountability, operations, and transparency. These best practices will be applied in executing 
the FY 2011 budget. 

To achieve our strategic priorities, the Department requests a net of $169 million for 
Departmental Administration. These funds, along with resources in individual program offices, 
will help transform key functional areas such as human, financial, project, and information 
technology management. The request includes $2 million for Management Reform within the 
Office of the Secretary, which will provide the Department with strategic direction, coordination, 
and oversight of reform initiatives. 

DEPARTMENT OF ENERGY FY 2011 PROGRAM OFFICE HIGHLIGHTS 

Office of Science: Supporting Cutting-Edge Foundational Scientific Research 

The Department of Energy’s Office of Science (SC) delivers discoveries and scientific tools that 
transform our understanding of energy and matter and advance the national, economic, and 
energy security of the United States. SC is a primary sponsor of basic research in the United 
States, leading the Nation to support the physical sciences in a broad array of research subjects in 
order to improve energy security and address issues ancillary to energy, such as climate change, 
genomics, and life sciences. In FY 201 1, the Department requests $5,1 billion, an increase of 4.4 
percent over the enacted FY 2010 appropriation, to invest in science research. The FY 201 1 
request supports the President’s Plan for Science and Innovation, which encompasses the entire 
SC budget, as part of a strategy to double overall basic research funding at select agencies. As 
part of this plan, the budget request supports the training of students and researchers in fields 
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critical to our national competitiveness and innovation economy, and supports investments in 
areas of research critical to our clean energy future and to making the U.S, a leader on climate 
change. 

SC is addressing critical societal challenges and key missions of the Department of Energy 
through significant improvements in existing technologies and development of new energy 
technologies. SC will accomplish this by: (1) sustained investments in exploratory and high-risk 
research in traditional and emerging disciplines, including the development of new tools and 
facilities; (2) focused investments in high-priority research areas; and (3) investments that train 
new generations of scientists and engineers to be leaders in the 21st century. The FY 201 1 
budget request supports all three of these investment strategies. 

Two of the four Energy Innovation Hubs being requested in FY 201 1 are through the Office of 
Science; these Hubs will bring together teams of experts from multiple disciplines to focus on 
two grand challenges in energy: (1) Fuels from Sunlight, a Hub established in FY 2010 and (2) 
Batteries and Energy Storage, a new Hub in the FY 201 1 request. 

The Energy Frontier Research Centers (EFRC) program will be expanded in the FY 201 1 request 
to capture new, emerging opportunities by furthering its scientific reach and potential 
technological impact. New EFRCs will be competitively solicited in two categories: discovery 
and development of new materials that are critical to both science frontiers and technology 
innovations, and basic research for energy needs in a limited number of areas that are 
underrepresented in the 46 original EFRC awards. 

The FY 201 1 request for the U.S. ITER Project ($80 million, a decrease of $55 million from FY 
2010) is a reflection of the pace of ITER construction as of the end of 2009. The Administration 
is engaged in a range of efforts to implement management reforms at the ITER Organization and 
accelerate ITER construction while minimizing the overall cost of the Construction Phase for the 
U.S. and the other ITER members. 

The Office of Science supports investigators from more than 300 academic institutions and from 
all of the DOE laboratories. The FY 201 1 budget request will support approximately 27,000 
Ph.D.s, graduate students, undergraduates, engineers, and technicians. Nearly 26,000 researchers 
from universities, national laboratories, industry, and international partners are expected to use 
SC scientific user facilities in FY 201 1 . 

Advanced Research Projects Agency - Energy: Transformational Research and 
Development 

The FY 201 1 budget request includes $300 million for the Advanced Research Projects Agency 
- Energy (ARPA-E), a program launched in FY 2009 that sponsors specific high-risk and high- 
payoff transformational research and development projects that overcome the long-term 
technological barriers in the development of energy technologies to meet the Nation’s energy 
challenges, but that industry will not support at such an early stage. An essential component of 
ARPA-E’ s culture is an overarching focus on accelerating science to market. Beyond simply 
funding transformational research creating revolutionary technologies, ARPA-E is dedicated to 
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the market adoption of those new technologies that will fuel the economy, create new jobs, 
reduce energy imports, improve energy efficiency, reduce energy-related emissions, and ensure 
that the U.S. maintains a technological lead in developing and deploying advanced energy 
technologies. 

Office of Energy Efficiency and Renewable Energy: Developing and Deploying Clean, 
Reliable Energy 

The Office of Energy Efficiency and Renewable Energy (HERE) strengthens the energy security, 
environmental quality, and economic vitality of the U.S. through the research, development, 
demonstration and deployment (RDD&D) of clean energy technologies and generation and 
advances in energy efficiency. EERE’s activities are critical to creating a low carbon economy 
and sustaining strong economic growth and job creation while dramatically reducing greenhouse 
gas emissions and energy imports. HERE programs link advances in basic research and the 
creation of commercially successful products and services to ensure delivery to the marketplace 
for general use and implementation. 

The FY 201 1 budget request of $2.4 billion, an increase of 5 percent over FY 2010, is aimed at 
accelerating revolutionary change in the Nation’s energy economy. The request includes 
programs associated with meeting the President’s goals of investing in the next generation of 
clean energy technologies, vehicles and fuels, and energy efficiency measures that reduce energy 
use in Federal agencies and the industrial and building sectors. 

Clean. Renewable Energy Generation 

The FY 201 1 budget request continues to work to transform the Nation's energy infrastructure 
by investing over $650 million in a variety of renewable sources of electrical generation such as 
solar ($302 million, a 22 percent increase over FY 2010), and wind ($123 million, a 53 percent 
increase over FY 2010), as well as deploy clean technologies to reduce our dependence on oil. 
The request includes expansions on Concentrating Solar Power, biopower and off-shore wind, 
which will provide new, additional avenues for clean energy development and deployment. 

These technologies will reduce the production of greenhouse gas emissions and revitalize an 
economy built on the next generation of domestic production. 

Energy Efficiency 

The Department implements a number of efforts to increase energy efficiency and conservation 
in homes, transportation, and industry. The FY 201 1 budget requests $758 million to accelerate 
deployment of clean, cost-effective, and rapidly deployable energy conservation measures in 
order to reduce energy consumption in residential and commercial buildings, and the industrial 
and Federal sectors. The Department will invest $231 million in the Building Technologies 
program, a 16 percent increase over FY 2010 for built environment R&D, Federal assistance for 
state-level programs such as State Energy Program grants ($75 million) and Weatherization 
Assistance Program ($300 million), will continue to help citizens implement energy conservation 
measures, lower energy costs and greenhouse gas emissions, and build a technical workforce. 

The FY 201 1 request also includes $545 million to accelerate research, development and 
deployment of advanced fuels and vehicles to reduce the use of petroleum and greenhouse gas 
emissions. The FY 2011 budget complements the Recovery Act funding for these programs 
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($3.1 billion for State Energy Programs, $5 billion for Weatherization Assistance, $2 billion for 
Advanced Battery Manufacturing and $4(X) million for Transportation Electrification). 

Office of Electricity Delivery and Energy Reliability: Moving Toward a More Intelligent 
Grid to Power the Digital Economy 

The FY 201 1 budget request for the Office of Electricity Delivery and Energy Reliability (OE) 
budget is $186 million, an increase of 8 percent over FY 2010. These funds will build on the 
“Smart Grid” investments and other activities. 

The ability of the United States to meet the growing demand for reliable electricity is challenged 
by an aging power grid under mounting stress. Despite the increasing demand for reliable power 
brought on by the modem digital economy, the power grid in the U.S. has suffered from a long 
period of underinvestment. Much of the power delivery system was built on technology 
developed over 50 years ago and thus responds to disturbances with speed limited by the 
technology of that period. This limitation increases the vulnerability of the power system to 
outages that can spread quickly and impact whole regions. Breakthroughs in digital network 
controls, transmission, distribution, and energy storage will make the power grid more efficient, 
alleviating the stress on the system, as well as enable greater use of clean and distributed energy 
sources. The return on these investments will come from a reduction in economic losses caused 
by power outages and the delay or avoidance of costly investment in new generation and 
transmission infrastracture. 

The budget request provides $144 million for research and development, which supports 
development of technologies that will improve the reliability, efficiency, flexibility, 
functionality, and security of the Nation’s electricity delivery system. It accelerates investment 
in energy storage capabilities and funds two new research initiatives: Advanced Modeling Grid 
Research, to develop grid-modeling capabilities using the large volumes of data generated by 
advanced sensors deployed on the grid; and Power Electronics, to develop new power control 
devices in collaboration with universities. The proposal also continues to support the 
development of “Smart Grid” technologies and cyber security systems for the power grid. 

The budget request continues support for Permitting, Siting, and Analysis ($6.4 million) to assist 
States, regional entities, and other federal agencies in developing policies and programs aimed at 
modernizing the power grid; and for Infrastructure Security and Energy Restoration ($6,2 
million) to enhance the reliability and resiliency of U.S. critical infrastructure and facilitate its 
recovery from energy supply disruptions. 

Office of Environmental Management; Reducing Risks and Making Progress 

The mission of the Office of Environmental Management (EM) is to complete the safe cleanup 
of the environmental legacy brought about from over six decades of nuclear weapons 
development, production, and Government-sponsored nuclear energy research. This cleanup 
effort is the largest in the world, originally involving two million acres at 107 sites in 35 states, 
dealing with some of the most dangerous materials known to man. 
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EM continues to pursue its cleanup objectives within the overall framework of achieving the 
greatest comparative risk reduction benefit and overlaying regulatory compliance commitments 
and best business practices to maximize cleanup progress. To support this approach, EM has 
prioritized its cleanup activities: 

• Activities to maintain a safe and secure posture in the EM complex 

• Radioactive tank waste stabilization, treatment, and disposal 

• Used nuclear fuel storage, receipt, and disposition 

• Special nuclear material consolidation, processing, and disposition 

• High priority groundwater remediation 

• Transuranic and mixed/low-leve) waste disposition 

• Soil and groundwater remediation 

• Excess facilities deactivation and decommissioning 

The FY 201 1 budget request for $6.0 billion will fund activities to maintain a safe and secure 
posture in the EM complex and make progress against program goals and compliance 
commitments, including reduction of highest risks to the environment and public health, use of 
science and technology to reduce life cycle costs, and reduction of EM’s geographic footprint by 
40 percent by 201 1. EM continues to move forward with the development of the capability for 
dispositioning tank waste, nuclear materials, and used nuclear fuel. The budget request includes 
the construction and operation of three unique and complex lank waste processing plants to treat 
approximately 88 million gallons of radioactive tank waste for ultimate disposal. It will also 
fund the solid waste disposal infrastructure needed to support disposal of transuranic and low- 
level wastes generated by high-risk activities and the footprint reduction activities. In addition to 
the FY 201 1 budget request, EM will continue to expend the $6 billion in Recovery Act funding 
provided by Congress to complete lower-risk footprint reduction and near-term completion 
cleanup activities. 

EM carries out its cleanup activities with the interests of stakeholders in mind. Most 
importantly, EM will continue to fulfill its responsibilities by conducting cleanup within a 
“Safety First” culture that integrates environment, safety, and health requirements and controls 
into all work activities to ensure protection to the workers, public, and the environment, and 
adheres to sound project and contract management principles. EM is also strengthening its 
project and planning analyses to better assess existing priorities and identify opportunities to 
accelerate cleanup work. Working collaboratively with the sites, EM continues to seek 
aggressive but achievable strategies for accelerating cleanup of discrete sites or segments of 
work. In addition, functional and cross-site activities such as elimination of specific groundwater 
contaminants, waste or material processing campaigns, or achievement of interim or final end- 
states are being evaluated. 

After the EM program completes cleanup and closure of sites that no longer have an ongoing 
DOE mission, post closure stewardship activities are transferred to the Office of Legacy 
Management (LM). LM also receives sites remediated by the U.S, Army Corp.s of Engineers 
(Formerly Utilized Sites Remedial Action Program) and private licensees (Uranium Mill 
Tailings Radiation Control Act, Title II sites). Post closure stewardship includes long-term 
surveillance and maintenance activities such as groundwater monitoring, disposal cell 
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maintenance, records management, and management of natural resources at sites where active 
remediation has been completed. At some sites the program includes management and 
administration of pension and post-retirement benefits for contractor retirees. 

The Administration has determined that developing a repository at Yucca Mountain, Nevada, is 
not a workable option and has decided to terminate the Office of Civilian Radioactive Waste 
Management (RW). The Nation needs a different solution for nuclear waste disposal. As a 
result, in 2010, the Department will discontinue its application to the U.S. Nuclear Regulatory 
Commission for a license to construct a high-level waste geologic repository at Yucca Mountain 
and establish a Blue Ribbon Commission to inform the Administration as it develops a new 
strategy for nuclear waste management and disposal. All funding for development of the Yucca 
Mountain facility and RW will be eliminated by the end of FY 2010. The Administration 
remains committed to fulfilling its obligations under the Nuclear Waste Policy Act. The Office 
of Nuclear Energy will develop an integrated approach to improve the waste management 
options for the Nation and support the Blue Ribbon Commission. Ongoing responsibilities under 
the Nuclear Waste Policy Act, including administration of the Nuclear Waste Fund and the 
Standard Contract, will continue under the Office of Nuclear Energy, which will lead future 
waste management activities. 

Innovative Technology Loan Guarantee Program and Advanced Technology Vehicle 
Manufacturing Program: Supporting Investment in Innovation and Manufacturing 

To encourage the early commercial production and use of new or significantly improved 
technologies in energy projects, the Department is requesting an additional $36 billion in 
authority to guarantee loans for nuclear power facilities and $500 million in appropriated credit 
subsidy for the cost of loan guarantees for renewable energy systems and efficient end-use 
energy technology projects under section 1703 of the Energy Policy Act of 2005. The additional 
loan authority for nuclear power projects will promote near-term deployment of new plants and 
support an increasing role for private sector financing. The additional credit subsidy will allow 
for investment in the innovative renewable and efficiency technologies that are critical to 
meeting the Administration’s goals for affordable, clean energy, technical leadership, and global 
competitiveness. 

The FY 201 1 budget also requests $58 million to evaluate applications received under the eight 
solicitations released to date and to ensure efficient and effective management of the Loan 
Guarantee Program. This request will be offset by collections authorized under Title XVII of the 
Energy Policy Act of 2005 (P.L. 109-8). 

The Advanced Technology Vehicle Manufacturing program requests $10 million to support 
ongoing loan and loan monitoring activities associated with the program mission of making 
loans to automobile and automobile part manufacturers for the cost of re-equipping, expanding, 
or establishing manufacturing facilities in the United States to produce advanced technology 
vehicles or qualified components, and for associated engineering integration costs. 
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Office of Nuclear Energy: Investing in Energy Security and Technical Leadership 

The Department is requesting $9 1 2 million for the Office of Nuclear Energy (NE) in FY 20 11 - 
an increase of 5 percent over the FY 2010 enacted level. NE’s funding supports the 
advancement of nuclear power as a resource capable of meeting the Nation’s energy, 
environmental, and national security needs by resolving technical, cost, safety, proliferation 
resistance, and security barriers through research, development, and demonstration as 
appropriate. 

Currently, nuclear energy supplies approximately 20 percent of the Nation’s electricity and over 
70 percent of clean, non-carbon producing electricity. Over 100 nuclear power plants are 
offering reliable and affordable baseload electricity in the United States, and they are doing so 
without air pollution and greenhouse gas emissions. NE is working to develop innovative and 
transformative technologies to improve the competitiveness, safety and proliferation resistance 
of nuclear energy to support its continued use. 

The FY 201 1 budget supports a reorganized and refocused set of research, development, and 
demonstration (RD&D) activities. This program is built around exploring, through RD&D: 
technology and other solutions that can improve the reliability, sustain the safety, and extend the 
life of current reactors; improvements in the affordability of new reactors to enable nuclear 
energy to help meet the Administration's energy security and climate change goals; 
understanding of options for nuclear energy to contribute to reduced carbon emissions outside 
the electricity sector; development of sustainable nuclear fuel cycles; and minimization of risks 
of nuclear proliferation and terrorism. 

NE is requesting $195 million for Reactor Concepts Research, Development and Deployment. 
This program seeks to develop new and advanced reactor designs and technologies. Work will 
continue on design, licensing and R&D for the Next Generation Nuclear Plant to demonstrate 
gas-cooled reactor technology in the United States. The program also supports research on 
Generation FV and other advanced designs and efforts to extend the life of existing light water 
reactors. In FY 2011, NE will initiate a new effort focused on small modular reactors, a 
technology the Department believes has promise to help meet energy security goals. 

The FY 201 1 request includes $201 million for Fuel Cycle Research and Development to 
perform long-term, results-oriented science-based R&D to improve fuel cycle and waste 
management technologies to enable a safe, secure, and economic fuel cycle. The budget also 
requests $99 million to support a new R&D program. Nuclear Energy Enabling Technologies, 
focused on the development of cross-cutting and transformative technologies relevant to multiple 
reactor and fuel cycle concepts. The Crosscutting Technology Development activity provides 
crosscutting R&D support for nuclear energy concepts in areas such as reactor materials and 
creative approaches to further reduce proliferation risks. The Transformative Nuclear Concepts 
R&D activity will support, via an open, competitive solicitation process, investigator-initiated 
projects that relate to any aspect of nuclear energy generation including, but not limited to, 
reactor and power conversion technologies, enrichment, fuels and fuel management, waste 
disposal, and nonproliferation, to ensure that good ideas have sufficient outlet for exploration. 
The Energy Innovation Hub for Modeling and Simulation will apply existing modeling and 
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simulation capabilities to create a “virtual” reactor user environment to simulate an operating 
reactor. NE will also continue its commitments to investing in university research, international 
cooperation, and the Nation’s nuclear infrastructure - important foundations to support continued 
technical advancement. 

Office of Fossil Energy: Abundant and Affordable Energy for the 21®' Century 

The FY 201 1 budget request of $760 million for the Office of Fossil Energy (FE) will help 
ensure that the United States can continue to rely on clean, affordable energy from traditional 
domestic fuel resources. The United States has 25 percent of the world’s coal reserves, and fossil 
fuels currently supply 86 percent of the Nation’s energy. 

The Department is committed to advancing Carbon Capture and Storage (CCS) technologies in 
order to promote a cleaner and more efficient use of fossil fuels. In addition to significant 
Recovery Act funds, Advanced CCS with $438 million requested in FY 2011 is the foundation of 
the Department’s clean coal research program which seeks to establish the capability of 
producing electricity from coal with near-zero atmospheric emissions. 

In addition, $150 million of FE’s $760 million request will be used to promote national energy 
security through the continued operations of both the Strategic Petroleum Reserve and Northeast 
Home Heating Oil Reserve programs. These programs protect the Nation and the public against 
economic damages from potential disruptions in foreign and domestic petroleum supplies. 

Energy Information Administration: Providing Independent Statistics and Analysis 

The FY 201 1 request for the Energy Information Administration (EIA) is $128.8 million, which 
is an $18.2 million increase over the FY 2010 current appropriation. EIA conducts a 
comprehensive data collection program through more than 60 surveys that cover the full 
spectrum of energy sources, end uses, and energy flows; generates short- and long-term domestic 
and international energy projections; and performs informative energy analyses. EIA 
disseminates its data products, analyses, reports, and other information services to customers and 
stakeholders primarily through its website. 

The increased funding improves EIA’s capability to close energy information gaps, strengthen 
analysis, and address significant data quality issues. It provides for an expanded survey of 
energy consumption in commercial buildings that will provide more baseline information critical 
to understanding energy use. That survey also is a basis for benchmarking and performance 
measurement for energy efficiency programs. The budget request also provides for: expanded 
analysis of energy market behavior and data to address the increasingly important 
interrelationship of energy and financial markets; continued implementation of improvements in 
data coverage, quality and integration; upgrades to the National Energy Model; and initiation of 
efforts to track and analyze the adoption of “Smart Grid” technologies and dynamic electricity 
pricing plans. 


17 



104 


The National Nuclear Security Administration: Ensuring America’s Nuclear Security and 
Reducing the Global Threat of Nuclear Proliferation 

The National Nuclear Security Administration (NNSA) continues significant efforts to meet 
Administration priorities, leveraging science to promote U.S, national security objectives. The 
FY 201 1 President’s budget request is $1 1.2 billion, an increase of 13 percent from the enacted 
FY 2010 appropriation. The FY 2011-2015 President’s Request for the NNSA is a significant 
funding increase over FY 2010 levels, reflecting the President's priorities on global nuclear 
nonproliferation and for strengthening the nuclear security posture of the United States to meet 
defense and homeland security-related objectives: 

• Broaden and strengthen the NNSA's science, technology and engineering mission to meet 
national security needs 

• Work with global partners to secure all vulnerable nuclear materials around the world 
within four years 

• Work toward a world with no nuclear weapons. Until that goal is achieved, ensure the 
U.S. nuclear deterrent remains safe, secure and effective 

• Transform the Nation's Cold-War era weapons complex into a 21st century national 
security enterprise 

• Provide safe and effective nuclear propulsion for U.S. navy warships 

The FY 201 1 budget request of $7.01 billion for the Weapons Activities appropriation provides 
funding for a wide range of programs. Some activities provide direct support for maintaining the 
nuclear weapon stockpile, including stockpile surveillance, annual asses.sments, life extension 
programs, and warhead dismantlement. Science, Technology and Engineering programs are 
focused on long-term vitality in science and engineering, and on performing R&D to sustain 
current and future stockpile stewardship capabilities without the need for underground nuclear 
testing. These programs also provide a base capability to support scientific research needed by 
other elements of the Department, to the federal government national security community, and 
the academic and industrial communities. Infrastructure programs support facilities and 
operations at the government-owned, contractor-operated sites, including activities to maintain 
and steward the health of these sites for the long term. Security and counterterrorism activities 
leverage the unique nuclear security expertise and resources maintained by NNSA to other 
Departmental offices and to the Nation. 

The Weapons Activities request is an increase of 9.8 percent over the FY 2010 enacted level. 
This level is sustained and increased in the later outycars. The multi-year increase is necessary 
to reflect the President’s commitment to maintain the safety, security and effectiveness of the 
nuclear deterrent without underground nuclear testing, consistent with the principles of the 
Stockpile Management Program outlined in Section 3113 (a)(2) of the National Defense 
Authorization Act of Fiscal Year 2010 (50 U.S.C. 2524). Increases are provided which directly 
support of the nuclear weapon stockpile, for scientific, technical and engineering activities 
related to maintenance assessment and certification capabilities, and for recapitalization of key 
nuclear facilities. The President’s Request provides funding necessary to protect the human 
capital base at the national laboratories — including the ability to design and certify nuclear 
weapons — through a stockpile stewardship program that fully exercises these capabilities. 
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Security and nuclear counterterrorism activities decrease about 3 percent from the FY 2010 
appropriated levels, leveraging the continuing efficiencies in the Defense Nuclear Security 
budget. 

The FY 201 1 request for Defense Nuclear Nonproliferation is $2.7 billion, an increase of 25.8 
percent over the FY 2010 appropriation. The increase is driven by the imperative for U.S. 
leadership in nonproliferation initiatives both here and abroad. In addition to the programs 
funded solely by the NNSA, our programs support the Department of Energy mission to protect 
our national security by preventing the spread of nuclear weapons and nuclear materials to 
terrorist organizations and rogue states. These efforts are implemented in part through the 
Global Partnership against the Spread of Weapons and Materials of Mass Destruction, formed at 
the G8 Kananaskis Summit in June 2002, and the Global Initiative to Combat Nuclear Terrorism, 
launched in Rabat, Morocco, in October 2006. 

The FY 201 1 President’s request for International Nuclear Materials Protection and Cooperation 
reflects selective new security upgrades to buildings and areas that were added to the cooperation 
after the Bratislava Summit, additional Second Line of Defense sites, and sustainability support 
for MPC&A upgrades. The Global Threat Reduction Initiative increases by 68 percent in 
support of the international effort to secure vulnerable nuclear materials around the world within 
four years. The Fissile Materials Disposition program increases by 47 percent reflecting 
continuing domestic construction of the MOX Fuel Fabrication Facility and the Waste 
Solidification Building, as well as design documentation for a related pit disassembly and 
conversion capability. A portion of the funding increase results from the transfer of funding 
associated with the latter activity from the Weapons Activities appropriation starling in 201 1 . 

The President's request of $1 .1 billion for Naval Reactors is an increase of 13.3 percent over the 
FY 2010 appropriated level, The program supports the U.S. Navy's nuclear fleet, comprised of 
all of the Navy’s submarines and aircraft carriers, including 52 attack submarines, 14 ballistic 
missile submarines, 4 guided missile submarines, and 1 1 aircraft carriers. These ships are relied 
on every day, all over the world, to protect our national interests. Starling in FY 2010, there are 
major new missions for the NNSA Naval Reactors program, A significant funding increase is 
requested for the OHIO Class submarine replacement and for the related activity which will 
demonstrate new submarine reactor plant technologies as part of the refueling of the land-based 
prototype reactor. R&D is underway now, and funding during this Future Years Nuclear 
Security Program is critical to support the long manufacturing spans for procurement of reactor 
plant components in 2017, and ship procurement in 2019. Resources are also included in FY 
201 1 to support commencement of design work for the recapitalization of used nuclear fuel 
infrastructure. 

The Office of the Administrator appropriation provides for federal program direction and support 
for NNSA’s Headquarters and field installations. The FY 201 1 request is $448.3 million, a 6.5 
percent increase over the FY 2010 appropriation. This provides for well-managed, inclusive, 
responsive, and accountable organization through the strategic management of human capital, 
enhanced cost-effective utilization of information technology, and integration of budget and 
performance through transparent financial management practices. 
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Management: Transforming the Culture of the Etepartment with a Results-Oriented 
Approach 

To transform the way Americans use and produce energy, we need to transform the Department 
of Energy. Because the mission of the Department is vital and urgent, it must be pursued using a 
results-oriented approach that is safe, fiscally responsible, and legally and ethically sound. The 
Department has developed strong management and oversight capabilities during implementation 
of the Recovery Act, and these lessons will be applied to the FY 2011 budget. The budget 
request of $337 million for corporate management includes $75 million for the Office of 
Management, $102 million for the Office of the Chief Information Officer, $43 million for the 
Inspector General’s office, $62.7 million for the Office of the Chief Financial Officer, $37 
million for the Office of General Counsel, and $2 million for Management Reform within the 
Office of the Secretary. The Management Reform effort will provide the Department with 
strategic direction, coordination, and oversight of management initiatives. The primary mission 
of this new office is to identify operational efficiencies to free up resources for priority mission 
activities. The Department is also requesting $12 million fora new Acquisition Workforce 
Improvement initiative which will be utilized to increase the size and improve the training of our 
acquisition professionals. 

The Department’s human capital management efforts are focused on an integrated approach that 
ensures human capital programs and policies are linked to the Department’s missions, strategies, 
and strategic goals, while providing for continuous improvement in efficiency and effectiveness. 
To accomplish this goal, the Department will develop different strategies to attract, motivate and 
retain a highly skilled and diverse workforce to meet the future needs of the Nation in such vital 
areas as scientific discovery and innovation. 

To improve stewardship of taxpayer dollars, the Department will continue to issue audited 
financial statements in an accelerated timeframe and provide assurance that the Department’s 
financial management meets the highest standards of integrity. The Department’s FY 2009 
financial statements were reviewed by independent auditors and received an unqualified opinion. 
This was made possible by implementing an aggressive plan to mitigate and remediate a number 
of financial management challenges that were identified by the Department and its independent 
auditors. In addition, the Department continues to strengthen the execution of program funding 
dollars by having regular execution reviews that will ensure funding is processed, approved and 
spent quickly and responsibly. The Department in FY 201 1 will continue its effort to build and 
improve its integrated business management system. 

The Department is continuing to make progress in improving project management and is 
implementing an action plan with scheduled milestones and aggressive performance metrics. The 
focus of the action plan is to successfully address the root causes of the major challenges to 
planning and managing Department projects. The action plan identifies eight measures that, 
when completed, will result in significant, measurable, and sustainable improvements in the 
Department's contract and project management performance and culture. 

To improve financial performance in project management, the Department has increased the use 
of Earned Value Management (EVM) techniques within program offices. These techniques 
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objectively track physical accomplishment of work and provide early warning of performance 
problems. A certification process was instituted for contractors’ EVM systems to improve the 
definition of project scope, communicate objective progress to stakeholders and keep project 
teams focused on achieving progress. Currently, 70 percent of the Department’s capital asset 
projects have certified EVM systems. 

The Department continues to strengthen information technology management by consistent 
execution of robust FT Capital Planning and Investment Control oversight and reporting 
processes designed to ensure successful investment performance, including the use of EVM 
Systems as appropriate, and the remediation of poorly performing investments. Through the 
establishment and use of an Enterprise Architecture that aligns to the Federal Enterprise 
Architecture, the Department has ensured that all IT investments follow a comprehensive 
Modernization Roadmap. 

The Department continues to take significant actions to improve its cyber security posture by 
implementing its Cyber Security Revitalization Plan to address long-standing, systemic 
weaknesses in the Department's information and information systems. Specifically, the 
Department seeks to ensure that iOO percent of operational information technology systems are 
certified and accredited as secure and that the Department’s Inspector General has rated the 
certification and accreditation process as “satisfactory.” Additional steps will be taken to ensure 
that electronic classified and personally identifiable information are secure. 

CONCLUSION 

I appreciate the opportunity to appear before you to present the FY 201 1 budget request 
for the Department of Energy. I will be happy to take any questions that Members of the 
Committee may have. 
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Mr. Pastor. I have been told that there is a possibility that in 
the very near future, within 5 to 15 minutes, there may be a call 
to vote. So we will start with some questions and then we will 
leave to go vote and come back to continue. 

I have a request and, if there is objection obviously I won’t. But 
Congressman Wamp is the Ranking Member on a MILCON that is 
going to start a hearing. He would like to ask one question before 
he leaves. Mr. Wamp. 

Mr. Wamp. Thank you for your courtesy. And it is timely because 
Secretary Chu just spent almost 2 full days in Oak Ridge and saw 
several aspects of what is done there. And I am grateful for your 
time and enjoyed being there with you. So did our Governor and 
Congressman Lincoln Davis, and he can follow up on this when I 
go to the other hearing. 

But I wanted to ask you a couple of questions. I know the public 
knew of most of what you did there. But some of what you did 
there, the public doesn’t know and shouldn’t know. But is there 
anything that you saw or learned in Oak Ridge that in any way 
opened your incredibly educated eyes to anything? Was there any- 
thing that you were struck by after seeing the really excellent mul- 
tipurpose site? The national security missions are certainly grateful 
for the budget request on nonproliferation activities to meet this 
administration’s priorities. Yet, clearly, what is done there will as- 
sist in a major way the world being a safer place. After we provided 
the build-up for a long period of time, we are certainly involved in 
meeting whatever the NPR recommends and we are grateful for 
that. 

Clearly in the science arena, you all have made a big commit- 
ment just in the last 15 months in certain areas, that the Oak 
Ridge National Laboratory is working on. I know you gave a long 
talk on climate change. While I don’t agree with a lot of the objec- 
tive, it was certainly a talk that the scientists at the Oak Ridge 
National Laboratory really keyed into and agree with, obviously, a 
lot of what you said. 

I was also fascinated at dinner the other night when we talked 
about the research programs at ARPA-E and your priorities there. 
And I want you to go into that today so that the subcommittee and 
the professional staff can fully understand what your priorities are 
and why you need what you need from the subcommittee. 

Secretary Chu. Thank you. Congressman. Very quickly. I visited 
two facilities, Y-12, which is part of the NNSA laboratory complex. 
And I visited Oak Ridge National Laboratory. And I was struck by 
the fact that in both sites there were an amazing number of Ameri- 
cans working there, a very dedicated workforce on two different as- 
pects. In Y-12, I saw a new place that was being used to consoli- 
date the nuclear materials in a much safer way, so that you can 
reduce the footprint at Oak Ridge, you can actually reduce the ex- 
penditures, because just the guarding this material was becoming 
exorbitantly expensive. 

It is a place where we also do a lot of the refurbishment and dis- 
mantlement of our nuclear weapons. This is a very important part 
of our continuing national security. And, again, amazing workforce. 

And Oak Ridge National Laboratory is one of the leading na- 
tional laboratories in the Office of Science. As you know, we ex- 
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tended that for another 5 years because of its outstanding manage- 
ment and operation. It is a center for a wide range of activities. It 
is the leader in the world in advanced computing and the use of 
advanced computing to do all sorts of things that will play an inte- 
gral role in the economic prosperity of the United States. 

I did give a long talk. I perhaps spent a fifth of my time on cli- 
mate change, only to say that contrary to some people’s beliefs, the 
evidence of human-caused climate change is mounting, not decreas- 
ing. I hope I spent most of my time talking about the economic op- 
portunities the United States has in becoming a leader in this evo- 
lution towards sustainable energy. We have a chance and, again, 
it is because of the great innovation machine in the research uni- 
versities, in the national laboratory, in the private sector espe- 
cially. When guided very gently, that great innovation machine can 
develop leading technologies that can be used at home, but, equally 
important, that can be exported around the world. 

So in my talk there, I was focusing on having the United States 
seize those opportunities for prosperity tomorrow and the years 
and decades ahead. 

Mr. Wamp. ARPA-E? 

Secretary Chu. ARPA-E, is a new way of funding in the very 
short term, 2 years, 3 years maximum. It is a push where the pro- 
gram directors in ARPA-E are being proactive, just like in DARPA, 
and they are saying what areas in the technology sector are ripe 
for a little push to really break open development. We are funding 
initiatives that we believe can be home runs. So we are not going 
for signals. If you swing for home runs, you will strike out. But if 
you hit a home run and a grand slam, then it really gives us a very 
different result. It creates new industries. 

So a lot of the activities we are funding at ARPA are of that ilk. 
It is very short term, specific. It is sort of prefunding that we hope 
in 2 or 3 years the private sector will pick up. 

Mr. Wamp. Is the stimulus money for ARPA-E actually spent, ob- 
ligated under Mr. Frelinghuysen’s question? Why don’t you tell us 
that? 

Secretary Chu. Yes. So in terms of the stimulus money for 
ARPA-E, the first round of proposals have gone out. The second 
round, in terms of all of the stimulus money and appropriations, 
in answer to that question, we were given 36.7 billion. Right now 
we have obligated 26 billion. We will go to 30 billion by June. By 
the end of fiscal year 2010 we will have obligated all of it. A large 
fraction of the selection has already been done. Under contract, 
about 12 billion. The costing is slower in part because of the cost- 
ing of any of these areas; in particular some of the weatherization 
grants, the State energy programs, the ECBG. And some of these 
programs, you give them to States and we try to help the States 
set up — and many of these things, they too had to go out for pro- 
posals. 

And so what we are doing is we are helping the States. There 
are some excellent States who are costing these at a very good clip. 
Ohio is a shining example of one such State. And there are other 
States that are less experienced in this, but we are trying to help 
them. 
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I think we are partnering with the States. We are trying to get 
that money out. But in general, I think we are on our schedule to 
cost the money as rapidly as we can. We actually had an obligation 
schedule and a costing schedule with some of the programs. The 
ramp-up is now going very quickly. It is being well used, and it will 
be out there and costed in short time. 

Mr. Pastor. Thank you, Mr. Wamp. 

Mr. Secretary, as I understand, things have changed again. Now, 
the vote will probably be at 2:30. We have changed again. The 
issue is that sometime this afternoon, the supplemental is going to 
be on the floor, and once that is on the floor, we will have to ad- 
journ. 

Secretary Chu. I understand. 

Mr. Pastor. So what I am going to try to do is give the members 
at least 5 minutes to ask a question. So we are going to try to ac- 
commodate as many members as we can, not knowing what time 
the supplemental comes on and when we have to adjourn. The rea- 
son I am going to ask these questions is that I am kind of learning 
on the job. But I have seen where assistant secretaries and other 
people from the Department have come forth. Usually we lead off 
when you had a requirement — I will give you an example from yes- 
terday. 

We had Assistant Secretary Miller here. In the legislation that 
was passed last year, it said that a report on the hubs will be deliv- 
ered no later than 60 days after enactment. And so I mentioned to 
the Assistant Secretary, that sometime in January that was due. 
And based on his expression, he was a little bit surprised to know 
that that was something that was required. 

But he also had another commitment to the committee, the stra- 
tegic report that was due also around January, and he apologized 
profusely. He was hoping to have it here, but no plan in hand. 

In 2007, I remember on the subcommittee we asked NNSA for 
the Nuclear Strategy for the 21st Century, and they said it was 
coming. And then they said, “Well, now, we may have the Nuclear 
Posture Review that was promised last November,” that that is 
coming. And so it is these series of “it is coming, have faith.” 

Well, as I told you at the very beginning, my intent and I think 
a lot of the members of the subcommittee share this, was to look 
at these reports and see what the future was, where we were going, 
so that we can make decisions as we planned the 2011 budget. And 
so it is for us to be able to get the backup, the information, so we 
can make decisions that are rational. And now I think we have a 
bigger mandate since our administration has told us to be flscally 
responsible, to make sure that the moneys are invested in the right 
way. 

So I would ask you and recommend highly to you that you may 
want to talk to some of your Assistant Secretaries, Under Secre- 
taries and the various personnel that you have. It is very impor- 
tant that they fulfill their obligation and bring in these reports to 
us, and the quicker the better. So that we can go on with our work, 
looking at your 2011 budget, and making decisions that are based 
on data that they have provided to us. 

Secretary Chu. Well, I don’t know if it is any small comfort, I 
will add my apologies. I knew about that obligation and we slipped. 
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And I will go back and make sure we redouble our efforts and get 
that back to you. We have slipped on that. There has been a lot 
of effort. These hubs are new. It is getting a very clear idea that 
it is very important to start these in the right way. So I’ve put a 
lot of direct, personal effort because it is something I take very se- 
riously. So in the startups of the hubs, it wasn’t clear, just as it 
probably was not clear for a little while. I hope to clarify that as 
best as possible to you and the other members of the committee 
and the staff of this committee. It was also not clear in the Depart- 
ment of Energy for a little while and we had to go round and round 
and round. And I had to essentially develop with my team exactly 
what we mean. 

But we will take our responsibilities and our duties to you and 
this committee very seriously. And also, just along the apology 
part, certainly I misspoke in the Wall Street Journal article 
about 

Mr. Frelinghuysen. We do read. They are usually pretty accu- 
rate. 

Secretary Chu. In the Wall Street Journal article about our 
budget request, it is a request. But I think the Ranking Member 
will hopefully support me on that request. But it is a request and 
we — even I know that. So that I apologize that that slipped. I 
didn’t catch it. 

Mr. Pastor. With a misrepresentation, I guess, on the reporter. 

Secretary Chu. No, no. Whatever I wrote. 

Mr. Pastor. I am trying to get you a way out of this one. Rod- 
ney, as I understand now, the supplemental will be brought up 
after this series of votes. So we are going to clarify it, so as we 
leave we will know where we are at. Rodney. 

Mr. Frelinghuysen. Thank you, Mr. Chairman. I don’t need to 
reiterate my unhappiness. I am just wondering, I have a few ques- 
tions and you may want to bring a few reenforcements up to join 
you. I would like to clear up some matters relative to the legal au- 
thority for some of your actions relative to Yucca. 

Mr. Secretary, Section 304 of the Nuclear Waste Policy Act estab- 
lishes the Office of Civilian Radioactive Waste Management which 
will be headed by a director. Your budget request materials very 
clearly state that you are terminating the office. Are you requesting 
an amendment to the Nuclear Waste Policy Act? 

Secretary Chu. No. I felt that this was something I discussed 
with general counsel in my office as to how to interpret that. And 
we respectfully believe that it is an authority in the Department 
of Energy that we can reallocate 

Mr. Frelinghuysen. The office, as you are aware, was estab- 
lished by statute. I don’t think you can do it unilaterally. 

Secretary Chu. Well, all I can say is I am not a legal expert in 
this matter. But I did talk with our general counsel on it at some 
length. 

Mr. Frelinghuysen. I raise the issue. This is why some basic 
communication would help, despite the political dynamic and the 
determination that the White House is ironclad. You do have to 
have some statutory authority to do it. 

On March 10th, the Department sent a Notice of Expected Sepa- 
ration to more than 150 DOE employees who may lose their jobs 
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as a result of the administration’s Yucca Mountain policy. This 
puts them on notice that workforce restructuring opportunities may 
be available to them. It is a kind way to put it, including jobs in 
another part of the DOE. You are aware of this notice? 

Secretary Chu. Yes. 

Mr. Frelinghuysen. Yes, of course. And are you aware of section 
302 of our fiscal year 2010 act? Or maybe somebody behind you is. 

Secretary Chu. Yes. Yes. We are seeking to reprogram the funds 
so that given the present administration’s intent to close down 
Yucca Mountain, that given the expense of it, we thought it would 
be prudent to begin and to reprogram those funds. 

Mr. Frelinghuysen. Let me just read from that section. And I 
quote, “None of the funds appropriated by this act may be used to 
develop or implement a workforce restructuring plan that covers 
employees of the Department of Energy.” All within quotation 
marks. 

Now, I have asked the lawyers at the GAO to give me their pre- 
liminary opinion on this provision. But I am sort of looking for 
yours. And you are using fiscal year 2010 funds to restructure the 
Office of Civilian Radioactive Waste Management. And what is 
your authority for doing it? 

Secretary Chu. Again, this is 

Mr. Frelinghuysen. I don’t want to get into moral authority. I 
am wondering what your legal authority is. 

Secretary Chu. Absolutely. So on matters of legal authority, 
again, I look to the general counsel on this. And so we would be 
happy to discuss it, but again this is something where I was under 
the impression and advised that we, of course, needed to inform 
this committee and Congress of our intent to do this. But, I was 
told it was within our capability. 

Mr. Frelinghuysen. Some think that this provision only applies 
to the Defense nuclear facilities because of its original links to sec- 
tion 3161 of the fiscal year 1993 Defense authorization bill. 

But a defense nuclear facility is defined in the act and I quote, 
“includes,” in quotation mark, “a nuclear waste storage or disposal 
facility that is under the control or jurisdiction of the Secretary,” 
end of quotation. That sounds pretty much like Yucca Mountain. I 
assume you would agree. 

I think we need some clarity here. I know that determination has 
been made but quite honestly, I don’t think you have the statutory 
authority to do it. 

Secretary Chu. Well, I think this would require a longer discus- 
sion, you and I and our staffs on that. 

Mr. Frelinghuysen. We will have that. I welcome that. 

Secretary Chu. Okay. 

Mr. Frelinghuysen. And I think, quite honestly, public opinion 
is behind having it, certainly in relation to the Blue Ribbon Com- 
mission that the Chairman and I have talked about. That always 
ought to be on the table. I know the word is out it has been elimi- 
nated. But in reality that is not our read there, nor is it in the stat- 
ute which I cited there. 

Secretary Chu. Okay. I am misunderstanding what you were 
saying because I was on an earlier comment. If the discussion is 
what the Blue Ribbon Commission 
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Mr. Frelinghuysen. That is one discussion. But I think to some 
extent if you move unilaterally, you are actually violating section 
3161 of that 1993 Defense Authorization Act. Obviously we are 
going to see what we can do to get a little more clarity. And I wel- 
come the discussion with you. 

Thank you, Mr. Chairman. 

Mr. Israel. Thank you, Mr. Chairman. Mr. Secretary, I want to 
thank you for the work you are doing. Your Department has had 
a legacy of several decades I believe of unfilled potential, and I be- 
lieve you are changing that. You are changing it in your manage- 
ment style, you are changing it your expertise, and you are chang- 
ing it with new investments. So thank you for that. 

I know we are going to go to votes fairly soon, so I will ask a 
very quick question. I am going to dispense with the wind-up and 
get right to the pitch. You and I have had conversations in the past 
about PACE bonds. Property Assessed Clean Energy bonds. You 
recognize that energy efficiency is low-hanging fruit to displace oil 
almost immediately. You also recognize that the best way of achiev- 
ing that energy efficiency is to allow people to get a faster return 
on investment. And one good way of doing that is to incentivize 
local governments to help people finance those energy-efficiency 
retrofits in deployment of renewable energy, whether it is an indi- 
vidual homeowner or a major commercial property developer. 

My question is — I have asked this to Secretary Johnson and Sec- 
retary Souza as well. I am going to pose it to you and then ask if 
you and I could follow up. I believe that the big game-changer in 
this would simply be for the Department of Energy to apply its ex- 
isting loan guarantee authorities to guarantee local financing, to 
guarantee that when a municipality goes into the bond market to 
finance those retrofits, that the full faith and credit of the United 
States Government is behind those financings. 

We passed that language in the climate change bill in the House. 
I am not sure you need an act of Congress to do that. You have 
the authority to simply say that some of your loan guarantee au- 
thority will apply to PACE bonds and other local financing. 

So I am asking you today to give that deeper consideration. I 
know that there are some theories in the Department, but when 
can we have a conversation so that we can get to a decision by you 
on applying some of that loan guarantee authority to PACE bonds 
and other local financing mechanisms? 

Secretary Chu. Congressman, first, yes, I am a big fan of the 
PACE mechanism of funding, upfront cash so homeowners and 
even businesses can do retrofits that will prevent out-of-pocket ex- 
penses and actually save them money on a month-to-month basis. 
We are looking at this — I am being assaulted now with a lot of 
legal questions. 

In some sense I should have my younger brother, the lawyer, 
here. In any case, I have asked whether we, within our authority, 
can do this or not. But I do agree that it is something that we are 
very enthusiastic about and we would invite you over to the De- 
partment of Energy, so we can talk about that. 

Mr. Israel. I would like to have that conversation and also some 
certainty as to when the lawyers are going to give you an answer. 
I know it has been churning, but if we can do a little less churning 
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and a little more producing it would be good. If you can prioritize 
that, I would appreciate it and look forward to following up with 
you personally. 

Thank you, Mr. Chairman. 

Mr. Pastor. Mr. Simpson. 

Mr. Simpson. Thank you, Mr. Chairman. Thank you for being 
here. Secretary. I appreciate it very much. 

Let me say first of all, I appreciate the administration’s response 
to the nuclear energy budget in this budget that you proposed. I 
see many administrations come through that say they support nu- 
clear energy. Then when the budget comes in, it doesn’t seem to 
do that. This is the first one that I have seen that actually looks 
like they are serious about nuclear energy. So I thank you for that. 
It is very important. 

I told you I wasn’t going to ask you anything about Yucca Moun- 
tain, and I am not; but I will make a statement and you can re- 
spond if you want to. You don’t have to. The white elephant sitting 
in the room back there is — we all know why it is closing. Nobody 
wants to say it, but we all know why it is closing. It has nothing 
to do with science or anything else. It is just the reality. And I get 
it. It is going to close. But I do have one complaint. You are seeking 
to withdraw the license application. I understand why you are 
doing that. What I don’t understand is why you are seeking to 
withdraw it with prejudice. Which means that some future admin- 
istration, some future Congress, when we are all gone, can’t decide 
those guys back in 2000 knew what they were doing and this 
maybe is a good place to put it. 

Now, the Blue Ribbon Commission is not a siting commission. It 
is a process commission to look at how we are going to deal with 
this stuff. But we all agree that at some point in time we are going 
to need a geological repository. You said that last year. At some 
point in time, we are going to have to have some siting commission, 
some future administration, some future Congress, whoever, is 
going to have to have a siting commission. 

Why not leave everything on the table instead of trying to tie the 
hands — and, in fact, this doesn’t really tie the hands. What it does 
is just make it more expensive, because it just means you cannot 
reapply for the same license application. They could say we are 
going to expand Yucca Mountain. It is a different license applica- 
tion, and we can apply for it. All that withdrawing with prejudice 
says is you are going to have to go through some additional steps, 
maybe reducing the size of it, maybe expanding the size of it, 
change it somehow so it is a different license. That just means it 
adds cost to it. So I just don’t understand why you would withdraw 
it with prejudice. 

Having said that, I think what Ranking Member Frelinghuysen 
was saying was the ability of the Department of Energy to dis- 
continue the OCRWM division, a division that was created by Con- 
gress, by statute, is questionable. And so we probably need some 
legal clarification or at least some discussions with you on that. 

Having said all that, will you guarantee me that it is the intent 
of the Department of Energy to meet the milestones in the Gov- 
ernor’s agreement to the State of Idaho, and does that include hav- 
ing all the SNF removed from the State of Idaho by the year 2035? 
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Secretary Chu. So in answer to your last question, the answer 
is a very simple “yes.” We intend to fulfill our obligation. The rea- 
son we are withdrawing with prejudice is so that we give a very 
clear signal this administration does not intend to proceed, so we 
move on with it. 

Mr. Simpson. Are you going to blow it up? It is a big hole in the 
ground. We have abandoned mines that we try to take care of. Are 
fiiey going to put cement over it? 

Secretary Chu. None of the above. 

Mr. Simpson. I think it is a pretty clear indication that you have 
made. I don’t think you have to withdraw with prejudice. I mean, 
you said we ain’t going to pursue it. 

Anyway, one other question. Loan guarantees. I appreciate the 
fact that you put out the $8 billion in the conditional loan guaran- 
tees for the new reactors. It is a huge step forward. As you know, 
for front-end enrichment facilities, there are proposed loan guaran- 
tees that are currently before the Department of Energy. I talked 
with the Under Secretary of the loan guarantee program, the direc- 
tor of the loan guarantee program. There have been applications 
that have been going on for about 18 months. His goal is to try to 
reduce that to 4 to 6 months. 

Any idea when we are going to see any type of results from the 
loan guarantee on the front-end enrichment? And I also applauded 
your decision yesterday with the 45 million that you have com- 
mitted to USEC, at Oak Ridge and so on. I think that is the right 
step. I don’t think these companies have to be in competition with 
one another. The fact is we need all technologies. 

Secretary Chu. Yes, I agree with that. Arid what we are doing 
is we are proceeding on the two front-end loan guarantee applica- 
tions. They are on different timetables. One is not holding up the 
other. We are trying to work and finalize arrangements so that we 
can finance both of them. I think that is proceeding forward. So, 
in fact, if what we hope is to restart the nuclear industry, we will 
need both. 

Mr. Simpson. Could you tell me how the credit subsidies are de- 
termined in the loan guarantee program? 

Secretary Chu. Very, very complicated issue. It depends on the 
financial stability of the assets of the company; in case of default, 
what the Federal Government could put liens on. These are com- 
plex determinations on the bond rating, if you will, that accompany 
many other things, the assets. And then we determine a range. 
And then through discussions with 0MB, a credit subsidy is finally 
determined. 

Mr. Pastor. Thank you. Mr. Davis. 

Mr. Davis. Mr. Chairman, thank you very much. And, Mr. Sec- 
retary, thank you for being here today. My father always told me 
if you want to hear a sermon, be sure you have a preacher that is 
preaching it. And if you want someone to operate your farm, be 
sure you get a farmer. Now, I use those two analogies for a reason. 
If you want someone to be the head of the Agency for Energy Re- 
search and Development, get a scientist and someone who has been 
there and done that and knows what they are doing. 

I am pleased for one of the few very first times, we have a Noble 
Laureate and someone who gets it. Someone who is willing to ques- 



116 


tion even what may be going on in the laboratories, if necessary, 
and to be sure that those individuals we have tasked with certain 
responsibilities are fulfilling those responsibilities. 

I have been impressed with your leadership of this Department 
and I am sure that in the future we will even be more impressed 
as you continue to work to be sure that America’s energy needs and 
our national security needs will be met. 

I hear a lot about climate change being discussed. In my district, 
it is a very rural district, and there will be folks who challenge me 
on all cases, generally: Climate change is not occurring; there are 
just changes in certain cycles. And I say, “So you believe that it is 
a cyclical process?” “Yep.” “So you think we go through cycles on 
the Earth and therefore the temperatures change.” They say, 
“yeah.” And I say, “So you believe in climate change.” “Oh, yeah, 
but I don’t believe man has anything to do with it.” And then you 
say, “Well, if we are talking about an energy policy, climate 
change, you are pretty happy that we are talking about removing 
the hold from our throat that foreign countries have on us that are 
supplying us with energy.” 

So, should we call this an energy policy? Should we shift the title 
of what we are doing? Because everyone wants cheaper energy. 

My wife and I built a house many years ago when we put a split- 
unit electric system in it. The air handler was in the basement and 
the outside condenser was outside. And then natural gas came, and 
we put a natural gas system in. And then that ran out because 
they were using the wells in the area — I am getting to energy effi- 
ciency. And then when the natural gas ran out, we put in another 
propane. And eventually, about 2 years ago, we put in a high-effi- 
ciency electric unit that has saved us 65 percent or better of the 
energy we consumed the last 30 years in that house, on an average 
annual basis, if you look at the kilowatts that we use per month 
by using the highly efficient unit. 

So for me, I think there are many, many parts of the puzzle 
when we talk about becoming closer to energy independent, and be- 
coming more and more economically secure, and having more na- 
tional security as we look in the energy policy that brings us there. 

So from where I am sitting, I am looking at someone like you 
that has the experience, has the knowledge. Where do you see our 
country being a decade from today as it relates to all of the pro- 
posals we are seeing in the area of energy? And what do you expect 
our labs to be able to do to make us more energy independent and 
less dependent on nations who may not be our friend? 

Secretary Chu. Well, I agree with you. I think the lowest-hang- 
ing fruit is to promote energy efficiencies. Show homeowners, show 
individuals, show companies, how to decrease their energy usage so 
they save money and create incentives and really show this can be 
done. 

I do this personally in every home I’ve lived in. Well, there is one 
that was built very recently that I didn’t have to do much. In every 
other home that was older I personally, with my own hands, 
weatherized these homes, putting insulation in, and I got huge en- 
ergy savings immediately — and a more comfortable home. 

And so I think that is one of the things. In 10 years’ time we 
hope we will have then piloted successfully and deployed at scale 
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energy-efficiency programs that homeowners can immediately start 
saving money using finance mechanisms so there is no out-of-pock- 
et cost, but on a monthly basis they are saving money. I think we 
want to do the same in industries, factories, and commercial build- 
ings. 

So these are some of the things that we want to push as hard 
as possible. We also want to develop and push the continuation of 
cleaner forms of energy, to develop cleaner ways of using fossil fuel 
as we develop renewable energy. 

So I see within 10 years a growth of wind, I see solar 
photovoltaics dropping at least by a factor of 2, hopefully a factor 
of 3 in price. Factor 4, magic will occur. But then, without subsidy, 
everyone will put it on their roof I see batteries that will have 
twice the energy density of today’s batteries, so we can have plug- 
in hybrids at a massive scale. In 10 years, we begin to massively 
deploy — it is simply, again, saving more money b^ecause you can 
plug your car in, and if we have batteries that are compact and 
could last 15 years, that were at the target price we want, you are 
driving your car in the first 40-50 miles with maybe three times 
less cost and decreasing our oil dependency. In 10 years’ time, what 
I see in the battery technology, I think this will happen. 

Mr. Davis. I think also, as I see the increasing of potential loan 
guarantees for those reactors in nuclear energy, is that also an 
area where you see expansion? 

Secretary Chu. Yes, very much so. I think it is the intent of the 
administration to — and this is why we are requesting 36 billion in 
additional loan guarantee authority. So that we can show that the 
new generation 3-plus reactors can be built on time, on budget, 
that it makes good economic sense. And then the private sector, the 
financial companies will say, this makes good economic sense, it is 
a good way to baseload clean energy, and they will take over. That 
is the strategy. 

Mr. Pastor. Mr. Rehberg. Calvert. 

Mr. Calvert. Thank you, Mr. Chairman. And thank you, Mr. 
Secretary. It is always great to see a fellow Californian out here 
today. 

As you know, not all solutions for energy are high-tech. Some so- 
lutions are relatively low-tech, and one of those was a number of 
companies that are coming out with new roofing granules, so-called 
cool roofs. You talked about them. President Obama has talked 
about them. And as a matter of fact, 3M Corporation that make 
these roofing granules just happens to be in my congressional dis- 
trict. It’s a low-tech solution that works, brings down your energy 
costs substantially. 

And since you both have talked about it, you continue to be a 
strong proponent of those technologies, could you encourage home- 
owners to install cool roofs when possible? 

Secretary Chu. Yes. The answer is yes. 

Mr. Calvert. Okay. Then you know in this Home Star legisla- 
tion that is now being considered here in Congress, the so-called 
Silver Star rebate to consumers who make energy-efficient up- 
grades such as insulation and other things that you have talked 
about. Which I think is great. But I think other products also need 
to be considered. I know you cannot have an open-ended process on 
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this, but certainly these ideas that have substantial energy savings 
I think you should look at. Would you agree that it makes sense 
to add cool roofing to the list of products eligible for Silver Star re- 
bates? 

Secretary Chu. Yes. 

Mr. Calvert. Well, good. That is good to have that on the record. 
That was easy. 

I understand that you sent notification on February 17th that 
the Department intends to reprogram $115 million of the remain- 
ing fiscal year 2010 funds to close Yucca Mountain, which was not 
at all what those funds, as you know, were intended for. And I 
should note at this point the committee has not approved or denied 
that reprogramming. So I would expect that no action has yet been 
taken; is that correct? 

Secretary Chu. That is correct. We are waiting on the ruling 
from the NRC. 

Mr. Calvert. Well, do you intend to reprogram those funds with- 
out congressional approval? 

Secretary Chu. Well, that again goes back to this legal question 
that we need to 

Mr. Frelinghuysen. We would like the answer “no.” 

Secretary Chu. We will work on clarifying the legal question. 

Mr. Calvert. You do not know. You may? 

Secretary Chu. I hear a difference of opinion between Ranking 
Member Frelinghuysen and our lawyers. So we need to work that 
out. 

Mr. Calvert. So the answer is you may make a determination 
to reprogram those funds without congressional approval? 

Secretary Chu. Let’s say before we do anything, we are going to 
have a discussion with this committee. 

Mr. Calvert. Okay, that is fair enough. I will just leave it at 
that. Thank you, Mr. Chairman. 

Mr. Pastor. Mr. Berry. 

Mr. Berry. Thank you, Mr. Chairman. Thank you, Mr. Sec- 
retary, for being here. 

My question relates to Yucca Mountain also. It is my under- 
standing that you intend to continue to collect the nuclear waste 
fees, but there is no Yucca Mountain anymore and we do not know 
what we are going to do. And we still have to spend the money to 
take care of this stuff while it is on site. 

What are we going to do? Why are we even collecting those fees? 
Why don’t we think about returning them, if we do not know what 
we are going to do with them? 

Secretary Chu. Well, this is one of the charges of the Blue Rib- 
bon Commission, to first determine the appropriate fee collection as 
they make recommendations to me, the President, and Congress on 
how to move forward with better solutions. So one of the charges 
of that committee is to look at the fees. 

But I would have to say that we need that money for the the 
long-term disposal of the permanent waste. We will need that 
money for the current storage. But the rate, the fee, all those 
things, that is part of the charge of the Blue Ribbon Commission. 

Mr. Berry. I guess my first reaction to that was that if we col- 
lected fees or taxes for everybody that needs it, there would not be 
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anything left. It would take all the resources of the entire world. 
I do not consider that to be an acceptable situation. 

How long is it going to take this Blue Ribbon Commission to do 
their work? Are we going to be bound by that, or are we still going 
to have to pass legislation? Or is the Department of Energy going 
to be able to decide after they receive that information from the 
commission? 

Secretary Chu. Well, the Blue Ribbon Commission is actually be- 
ginning to meet tonight and tomorrow on this. The chairs. General 
Scowcroft and Congressman Hamilton, are very eager to get on 
with this and to deliver a report before the announced deadline. 
They want to do this as soon as possible. So we do not want to 
delay. 

But again, we also want it to be a thoughtful process, where this 
very distinguished committee and any subcommittees they choose 
to form can really look at this and give us advice. And what we 
know today is really different than where we were in 1982 and the 
mid-1980s. 

The quote in the Wall Street Journal interview is correct. We are 
in a different place. We know more. I think we would like the Blue 
Ribbon Commission to take that new knowledge — and, quite frank- 
ly, we do want to restart the nuclear industry in the United States. 
That is part and parcel of a lot of things. 

Let me also say with regard to everybody’s favorite topic. Yucca 
Mountain, that things evolved from the first time a decision was 
made. The Supreme Court ruling changed things. As we went more 
into it, things changed. Over a period of years, the determination 
was made that in order to make this repository work and the re- 
quirements that were not anticipated at the beginning of this, a ti- 
tanium shield had to be constructed which was not budgeted, 
which, you know, rough estimate, this is an additional $5-plus bil- 
lion. 

And so as things progressed along it looked like, you know, what 
was happening? Now we want to take stock and get this very dis- 
tinguished committee to say, give us advice, nonpartisan advice. 

Mr. Berry. The people that made the original decision, were 
they not distinguished? Or very distinguished? 

Secretary Chu. Everybody was very distinguished. No, seriously, 
what has happened is that the requirements changed. There were 
a few things. The most notable requirement was 10,000 years to a 
million years, a very different requirement. And so there were all 
sorts of things that were changing from the mid-1980s to today. 

Mr. Berry. Thank you, Mr. Chairman. Thank you, Mr. Sec- 
retary. 

Mr. Pastor. Quick question. You know the language for the 
charter. And as written it says, we think including a deep geologic 
disposal — that Yucca Mountain should be considered. 

And the charter also says that — it references that the Sec- 
retary — such other matters the Secretary deems appropriate. 

And I guess the question is, as directly as I can put it: Have you 
told the Blue Ribbon Commission that Yucca Mountain is not an 
alternative to be considered? 

Secretary Chu. Yes. 

Mr. Pastor. So therefore it is not. 
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Secretary Chu. Correct. 

Mr. Pastor. Well, I have to tell you that it was our intent — and 
the legislative history was that Yucca Mountain, should also he 
considered. But that is, a political battle we will have to fight 
somewhere else. So thank you. 

Mr. Frelinghuysen. 

Mr. Frelinghuysen. Just following up on Congressman Calvert’s 
question on the notification to the committee on the intent to repro- 
gram. If you have not made a decision — that means you are respon- 
sible for executing the plan as Congress directed. 

Secretary Chu. No. 

Mr. Frelinghuysen. Tell me why that is wrong. 

Secretary Chu. Let me clarify. 

Mr. Frelinghuysen. We understand that if you do not do any- 
thing, that you ought to proceed with continuing on the license ap- 
plication. 

Secretary Chu. Let me try and state it a little clearer. A decision 
was made in the administration to discontinue advancing Yucca 
Mountain. But I thought the question was: Are we going forward 
with this? We cannot go forward with it until the NRC rules on it. 
Okay. So given that, we are waiting for an NRC ruling, so we have 
applied to the NRC to say we want to discontinue. They make a 
ruling. So we would like to discontinue it, but you have to go 
through these procedures. 

Mr. Frelinghuysen. So until we go through those proce- 
dures — 

Secretary Chu. Right. Until the NRC says we accept your appli- 
cation to withdraw, we cannot do that. 

Mr. Frelinghuysen. In the time remaining, can you put a little 
meat on the bones relative to what you have done to create jobs 
under the stimulus bill? I know you have talked about numbers. 

We see from time to time, and I will not pull them out of a hat 
here, we do some good things — invest in smart grids — and then 
some suggest we lose 36,000 meter reader jobs. 

I wonder, can you paint a picture for us of the money that has 
been spent — so we understand the difference. You say you have ob- 
ligated $26 billion? Tie some job numbers to that. And if you can, 
distinguish between private sector jobs and adding on people to 
State payrolls and stuff like that. 

Secretary Chu. Sure. We believe that most of the Recovery Act 
money is stimulating private sector jobs. Our experience is, once we 
obligate money, that all of a sudden starts a stream of activity. 
People go out and hire. The so-called costs that are spent is a bill. 
After you have done the work, then you apply for the bill. So that 
is followed by a month, maybe later. 

So once you have said, okay, we have selected an organization, 
a company, whatever, and then you finally obligate the money, 
they go out and they start hiring. So we have many, many exam- 
ples of that 

Mr. Frelinghuysen. I do not mean to be crass, but I did visit 
your Web site. And I assumed, under your tutelage, that Web site 
would be of the highest quality. I saw nothing on the DOE’s Web 
site where we have these types of figures. And I cannot see any- 
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thing on there as to how jobs are being created by program. Have 
you taken a look at your Web site? 

Secretary Chu. Yes, I have. But let me just 

Mr. Frelinghuysen. You are telling me it is all there? 

Secretary Chu. Did you look at the DOE Web site or recovery.gov 
Web site? 

Mr. Frelinghuysen. I assume you have command over the DOE 
Web site. You have got more money, obviously, close to $40 billion, 
that you might as well take some credit for creating jobs on your 
own Web site. So you are telling me that the Recovery Act has its 
own Web site? 

Secretary Chu. That is correct. 

Mr. Frelinghuysen. And has sucked away — has the totals, but 
you do not have them on your Web site? 

Secretary Chu. Well, we have the totals. And so what you are 
asking — I do not know. I have to ask my people, whether when you 
click on the DOE Web site, whether there are links that guide peo- 
ple. But there was, a very good reason for trying to consolidate all 
the Recovery Act money on a single Web site so you can click 
around, independent of the Agency. 

Mr. Frelinghuysen. Yeah, but nobody proportionately got, quite 
honestly, as much money as you did. And I am sure you are put- 
ting it to good use. If we need any more clarity, we will look at the 
other Web site. 

Secretary Chu. And I will make sure that on the home page of 
the DOE Web site, there is an easy click to the recovery Web site 
if you want to do that, if it is not there already. But I will certainly 
do that. 

Mr. Frelinghuysen. Thank you, Mr. Secretary. Mr. Chairman, 
thank you. 

Mr. Simpson. Mr. Secretary, as I understand it, the NRC can let 
you withdraw it with prejudice, they could let you withdraw it 
without prejudice, or they could deny you from withdrawing the li- 
cense application. In any case, if they let you withdraw it, waste 
confidence is an issue as we move forward. 

Are you going to propose legislation to effectively legislate waste 
confidence? 

Secretary Chu. Well, again, we are going to take it one step at 
a time. The Blue Ribbon Commission is there to look at what we 
know now; also they will anticipate things being developed for the 
coming decades. The NRC believes that the current dry-cask stor- 
age of waste, does not impose an immediate environmental threat. 
We can do this. Also we can store it safely, securely for many dec- 
ades. And so we have time to develop a strategy. 

So the Blue Ribbon Commission is being asked to make rec- 
ommendations, including legislative recommendations that would 
then go to Congress. Rather than jumping at this, given that the 
NRC has said that it could be a half-century or century before it 
becomes an environmental challenge 

Mr. Simpson. Let me just make one other comment that you can 
comment on. One of the things that has concerned me is we talked 
a lot about the science and technology, all important work. But at 
some point in time, this stuff has got to get out in the real world. 
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I think ARPA-E is a great start for particularly small new tech- 
nologies. Those things that might not he able to compete in the real 
world until they have a chance at this kind of thing. 

What about NGNP? You know, I understand you awarded $40 
million for the design work to two companies for two different de- 
signs on, what, the Prismatic reactor and the Pebble bed reactor? 
You are now negotiating final cost-share. 

When are we going to start working with industry so that I, as 
an appropriator, and we, as an Appropriations Committee, know 
what is going to be expected of us? What is going to be the govern- 
ment’s responsibility and share? And when does industry step in 
and when are they going to take over? 

We need some, formal type organization, that works this out 
ahead of time. I am surprised that after awarding these two things 
that we are now discussing with them cost-share. You would think 
that would almost have been a done deal before the bids were 
awarded. 

I am just saying, are we doing it right? Do we need a better orga- 
nizational structure to work with industry? Because ultimately we 
can do all the science in the world; if industry doesn’t want it, it 
doesn’t mean anything. It has got to be deployable. 

Secretary Chu. I agree. But you know, I think the Department 
of Energy has been a good partner with industry and with Con- 
gress. Legislation had a program to help companies go through the 
licensing, for example, for the new AP-1000 nuclear reactor that is 
still in this process. But that program after 2010 is ending, and it 
is well on its way. 

So in these issues, any new design reactor, if industry is not 
going to pick it up, we don’t really want to see it. These are big, 
expensive things. 

And so we will continue doing this in the small modular reactors. 
There has been a lot of new industry interest in this. So we are 
facilitating that; facilitating the licensing, so we can actually help 
initiate getting it g:oing. But eventually you want to step back and 
say, look, is this going to stand on its own? 

Eor example, this generation of nuclear reactors like the AP- 
1000. You know, after you have built a couple of them, two or 
three. That should be enough proof that you can build these things 
on time, on budget. Then let industry decide. 

Mr. Simpson. Okay. Let me ask just one follow-up, and then I 
can be done, Mr. Chairman, and I don’t have to come back. 

Mr. Pastor. We are not coming back. 

Mr. Simpson. So I will be done. If the NRC denied your with- 
drawal of the application, what would that do to your fiscal year 
2011 budget? 

Secretary Chu. Good question. I think we are going to have to 
regroup there, wouldn’t we? 

Mr. Pastor. Be another reprogramming. 

Secretary Chu. I don’t know. We will see. 

Mr. Simpson. So there is no ancillary plan? 

Secretary Chu. I think if they deny our request, then we will 
have to 

Mr. Simpson. Reassess. 

Secretary Chu. We will have to reassess where we are. 
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Mr. Frelinghuysen. Let me just push for better communications 
between all of us. So if there are some issues you are moving on, 
I think it is important to let the committee leadership, the com- 
mittee members, know. 

Secretary Chu. Okay. 

Mr. Frelinghuysen. If you can give us that assurance. 

Secretary Chu. Yes, I will. 

Mr. Frelinghuysen. We are educable. 

Mr. Simpson. Some of us. 

Mr. Frelinghuysen. Some of us more educable than Mr. Simp- 
son. But he is very knowledgeable, as you know, certainly when it 
comes to Idaho and nuclear issues. But I am headed out to Berke- 
ley and to Livermore to see what is going on out there. 

We would like better communication, generally speaking, be- 
tween you and our membership. 

Secretary Chu. You have my pledge. With regard to, for example, 
that letter. I have been frustrated with the time delay of some of 
the letters, not only from Congress but in general. And as I sign 
some of these things, I am actually looking back at the tortuous 
route and why did it take 4 months. So we have a new person in 
the Department, executive secretary, that will hopefully accelerate 
this. There is no reason in the world it should be taking 4 months 
to answer letters. 

Mr. Frelinghuysen. Thank you. Thank you, Mr. Chairman. 

Mr. Pastor. Mr. Secretary, thank you very much for being with 
us. 

This will conclude the hearing, because after this series of votes 
we will get on with the supplemental on the floor. And the com- 
mittee rule is that if there is appropriations business on the floor 
that the subcommittee cannot have hearings. 

So we thank you for being here with us this afternoon. You have 
heard some of the comments from some of the members and some 
of their concerns. Just to remind you from the beginning of my 
statement, there will be questions for the record. 

Secretary Chu. Right. 

Mr. Pastor. And if you could answer them within the time pe- 
riod requested, we would greatly appreciate it. And as Assistant 
Secretary Miller said yesterday, next time we see each other the 
plan will be in hand. So I hope that all the other plans that are 
due through the hubs and the other ones, we will have soon. 

So I need to look at some of these plans to dictate what happens 
in the future. So I would appreciate it very much. And I wish you 
a great day, and congratulations on your tenure at the Department 
of Energy. 

Secretary Chu. All right. Thank you. 

Mr. Pastor. That concludes the hearing. 
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1. MANAGEMENT LEADERSHIP 


Question: Mr. Secretary, you have repeatedly stated that management is one of your top 
priorities at the Department. The Committee has, for years, been emphasizing reducing waste, 
fraud, and abuse as a priority through its oversight efforts on project management, cost 
estimating and elimination of redundancies. After one-year on the job, what would you consider 
your major accomplishments with regard to improving management? 

Answer: Management reform is one of my top priorities. Three accomplishments in the 
last year are indicative of my long-term vision for management throughout the Department: 1) 
Applying the speed and transparency of Recovery Act; 2) Launching innovative programs such 
as the Advanced Research Project Agency - Energy (ARPA-E); and 3) Streamlining processes 
such as loan guarantee approvals. 

First, we changed the way we do business, selecting (by March, 2010) over $32 billion in 
Recovery Act (ARRA) projects with unprecedented speed, accountability, and transparency. We 
are on track to award $32.7 billion in ARRA contract and grant appropriations by the end of the 
fiscal year. We have established data hubs to synthesize information on finances, performance, 
risks, implementation schedules, benefits, and costs to facilitate more informed decision-making. 
This enables us to provide exceptional customer service to our stakeholders and local 
governments. 

Second, I stood up the Advanced Research Project Agency - Energy in 2009, with $400 million 
in Recovery Act seed funding. ARPA-E uses an entrepreneurial funding model to invest in high- 
risk, high-payoff concepts that could transform the ways we generate, store, and utilize energy. 
The program responded to intense demand for its initial Funding Opportunity Announcement by 
convening experts to process more than 3,600 concept papers (with each paper receiving at least 
two reviews), and consider 338 full applications for the selection of 37 promising projects. 

Third, in 2009, we successfully streamlined review processes to offer the first conditional loan 
guarantee commitments. The previous administration was unable to complete a loan guarantee 
award since the program was authorized through the 2005 Energy Policy Act. We have now 
offered 1 3 conditional commitments for eight projects, and closed one. These projects will help 
meet our goals to double renewable energy and restart the nuclear industry in the United States. 

In addition to these accomplishments, we have also instituted several departmental management 
reform initiatives. We released our Departmental Management Principles on December 2, 2009, 
and our Project Management Principles (March 4, 2010). The former set of principles 
highlights our management approach (such as rigorous peer review, managing risk, fiscal 
responsibility) and the latter guide how DOE will strengthen ffont-end planning, and improve 
our oversight, cost-estimating capability, and staffing levels. We are also reviewing our safety 
and security directives to improve results while assuring that these support functions are 
thoroughly integrated into our line management. 

We also created venues for open exchange for DOE’s HQ, labs, and field sites: 
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• Operations Management Council, which addresses mission-support functions. Topics 
covered have included cyber security, managing space at headquarters, peer review 
processes, DOE’s sustainability plan, improving contract and project management, and 
re-engineering of the funds distribution process. We stood up this body on 
recommendation by the National Academy of Public Administration (NAPA). 

• Program Reviews, which focus on goals and challenges in achieving DOE’s mission, and 
enhance coordination between program and support offices. 

• Field Management Council, which enables field leaders to discuss site issues and present 
priorities and challenges to DOE leadership. 

• National Lab Directors Council, which enables lab directors to discuss issues of joint 
concern with HQ. 

• Project Reviews, which focus on projects over $750 million, as well as those that are 
experiencing difficulties in meeting their cost and schedule objectives. 

Question: What have been your disappointments? 

Answer: Given the urgency of our mission, I would have liked to seen more and faster 
results from our management reform efforts in the first year. However, we are still striving to 
promote the management excellence I envision for DOE. One source of optimism is the genuine 
reform achieved in establishing Recovery Act projects and programs, and the possibility of 
applying those reforms across the DOE enterprise. For example, the robust web-based analytics 
adopted for Recovery Act projects will be instrumental to our future management reform 
successes. Second, although we have made strides to improve our contract and project 
management culture, we inherited some projects that already were not meeting the original 
scope, cost, and schedule commitments, and we have not yet achieved the performance I would 
hope for in all cases. That said, since the Root Cause Analysis and Corrective Action Plan were 
completed in 2008, all of our new projects are on track to be successful. I am disappointed that 
we have not made greater strides yet, but we are committed to keep working hard at it. 


Question: What are your top management agenda items in the fiscal year 201 1 budget 
request? 

Answer: In FY 201 1 we will use the momentum from the Recovery Act and our early 
successes to embark on broader management agenda. Our management reform initiatives, 
stemming from the aforementioned principles and venues, include: 

• Safety/Security Reform: Reforming DOE’s framework of requirements and 
oversight to enhance productivity and achieve our vital and urgent mission goals, while 
maintaining the highest standards of safe and secure operations. 

• IT/Cyber Security: Keeping sensitive information secure and facilitating open 
collaboration for non-sensitive work. 

• Project and Contract Management: Improving DOE’s project and contract management 
culture through strengthened front-end plarming, improved staff levels, comprehensive 
change control, better cost estimating, and enhanced oversight and contract 
administration in order to get off and stay off the GAO High-Risk List. 
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• Transparency. Deploying an upgraded version of our Project Assessment and 
Reporting System, to provide accurate, timely, complete, and verifiable project 
performance data, enabling greater transparency and data analysis. 

• Greening DOE: Reducing DOE’s GHG 28% by 2020 and meeting other energy and 
sustainability goals within the Department as required by Executive Order 13514, 
including an integrated strategy for sustainability. 

• Competitive Financial Assistance Awards; Developing consistent methods for 
performing high quality peer-review and competitive project selection. 

• Hiring Process: Reforming workload distribution, workflow, enhanced use of 
technology, and timely executive-level hiring. 

• Strategic Sourcing: Improving Departmental coordination to increase cost savings and 
process efficiencies and incorporate sustainability at the federal and contractor levels 
through the Energy-wide Strategic Sourcing Program (e.g.. Supply Chain Management 
Center, Contractor Purchasing Council, Integrated Contractor Purchasing Team). 

• Presidential Contracting Initiatives: Achieving OMB goals and objectives relating to 
the implementation of Presidential initiatives for reducing contract spending, reducing 
the use of high-risk contracting instruments, increasing competition, and improving 
management of the multi-sector workforce. 



128 


2, WASTE, FRAUD AND ABUSE 

Question; Last month The Hill reported on Speaker Pelosi’s efforts to crackdown on wasteful 
spending. In her April, 2009, letter to each of her chairmen, she required them to not only 
produce a schedule of hearings that would highlight areas of waste, fraud and abuse within the 
Federal budget, but each were further requested to provide a list of programs that are deemed 
wasteful and to target them for elimination. That is not something you would have much insight 
on, and frankly, 1 have little more visibility into how this request has panned out than you would 
have. But, it is a practical exercise and one that should be applied across government agencies, as 
well. As you produced this budget request, were the program offices directed to carry out a 
similar request to eliminate inefficient or underperforming programs? 

Answer: The Department of Energy followed the Administration’s guidance, issued June 11, 
2009, by 0MB, to pursue terminations and reductions and to achieve administrative savings. 

The Department’s efforts are reflected in the “Terminations, Reductions and Savings” volume 
that accompanied the President’s Budget request in February. Among these terminations and 
reductions, the Administration proposed to eliminate the Ultra-Deepwater Unconventional 
Natural Gas program ($50M), discretionary research and development on unconventional fossil 
fuel production ($20M) and termination of the refurbishment of the Los Alamos Neutron Science 
Center (LANSCE) ($20M). 

Question: The Speaker requested a list of initiatives “aimed at reducing costs, ending 
duplication and promoting efficiency”, again a prudent exercise. Can you share with the 
Committee any similar initiatives that you may have already implemented or have under 
consideration? 

Answer: Another set of initiatives the Administration put forward to improve efficiency and 
reduce costs was captured in the Securing Americans’ Value and Efficiency (SAVES) program. 
The Department is exploring ways to cut our travel costs by making greater use of video 
teleconferencing technology where and when appropriate. Our goal is to reduce the FY 201 1 
travel expenditures by 5% versus those recorded by the Department in FY 2009. 
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3. GOVERNMENT ACCOUNTABILITY OFFICE (GAO) HIGH-RISK LIST 

Question: The Department of Energy has been on the GAO high-risk list since its 
inception in 1990, The Department’s cost-overruns, schedule delays and other management 
shortcomings on its major operating and construction projects are well-chronicled. What specific 
steps have you taken over this past year to see that the Department gets removed from the GAO 
high-risk list with respect to management of its projects and contracts? 

Answer: The Department is firmly committed to the continuous improvement of contract 
and project management and removal of all departmental organizations from the GAO High-Risk 
List. The Department has undertaken fundamental systemic reforms that are being implemented 
under the Root Cause Analysis / Corrective Action Plan (RCA/CAP) to improve contract and 
project management such that the Department is removed from the GAO High-Risk List. 

Specific actions undertaken (starting Fall 2007 and continuing into the future) as part of the 
RCA/CAP include: 

Improved project front-end planning by increasing focus on requirements definition and 
technology readiness and segmenting large projects into smaller, more manageable, complete 
and useable projects. 

Enhanced federal contract and project management workforce by developing a Departmental 
staffing model to influence staffing levels by functional area (e.g„ construction oversight and 
management) for specific projects. 

Improved project risk assessment, communication and management by centrally making 
available risk management tools and providing protocol on application of contingency and 
management reserve to project teams. 

Aligned and integrated budget profiles and project cost baselines by issuing full funding, 
incremental funding and project affordability policies. 

Improved independent government cost estimates through establishing the Office of Cost 
Analysis and conducting independent cost estimates on major projects. 

Improved acquisition strategies and plans by better defining requirements up-front, which 
enabled a shift to awarding more firm fixed-price contracts (a contract type in which the 
contractor, not the government, bears the cost and performance risk). 

Improved project oversight and management by procuring, expanding, and piloting a project 
assessment and reporting system (PARS-Il) in which the contractor’s project data is directly 
uploaded into the government system. This will provide timely, accurate, consistently reported, 
and auditable project information. 

Additionally, the Department has exported an Office of Science best business practice to conduct 
“Project Peer Reviews” across the Programs. 
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Improved adherence to project management requirements by reviewing contract and project 
management policies and directives for consistency, clearly defining roles, responsibilities, and 
authorities, and incorporating best practices. 
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4. CONGRESSIONAL REPORTING REQUIREMENTS 

Question: Provide for the record a list of all reporting requirements contained in the fiscal 
year 2010 Appropriations Act, or the corresponding House and Senate reports, the response, or if 
the information is not yet available, the schedule for completion. 


Answer: Attached is a listing of all Department of Energy reporting requirements 
contained in the fiscal year 20 1 0 Appropriations Act. 
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Department of Energy 

Washington, DC 20585 

APR 5 -2010 


The Honorable Barbara Boxer 

Chairman, Committee on Environment and Public Worics 
United States Senate 
Washington, D.C. 20510 

Dear Madame. Chairman: 

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to 
Congress. 

Conference Report 1 1 1-278 for Public Law 1 1 1-85 requested the Department of 
Energy to report to the House and Senate Committees on Appropriations on the 
research conducted in support of the NGNP and to provide a detailed accounting 
of the fimds appropriated to date for this project. 

If you have any questions, please contact me or Stephen Lemer, Office of 
Congressional and Intergovernmental Affairs, at 202-586-5450. 


Sincerely, 



for Nuclear Energy 


Enclosure 

cc: The Honorable James M. Inhofe 
Ranking Member 


Printed mUi $oy ink on recycled paper 
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Department of Energy 

Washington, DC 20585 

APR 5- 2010 


The Honorable Edward J. Markey 

Chairman, Subcommittee on Energy and Environment 

Committee on Energy and Commerce 

U.S. House of Representatives 

Washington, DC 20515 

Dear Mr. Chairman: 

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to 
Congress. 

Conference Report 1 1 1-278 for Public Law 111-85 requested the Department of 
Energy to report to the House and Senate Committees on Appropriations on the 
research conducted in support of the NGNP and to provide a detailed accoimting 
of the funds appropriated to date for this project. 

If you have any questions, please contact me or Stephen Lemer, Office of 
Congressional and Intergovernmental Affairs, at 202-586-5450. 

Sincerely, 


Warren F. Miller, Jv 
Assistant Secretary 
for Nuclear Energy 


Enclosure 

cc: The Honorable Fred Upton 
Ranking Minority Member 


Primed with soy ink on recycled paper 
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Department of Energy 

Washington, DC 20585 

APR 5 -2010 


The Honorable Thomas R. Carper 

Chairman, Subcommittee on Clean Air and Nuclear Safety 

Committee on Environment and Public Works 

United States Senate 

Washington, DC 20510 

Dear Mr. Chairman: 

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to 
Congress. 

Conference Report 1 1 1-278 for Public Law 1 1 1-85 requested the Department of 
Energy to report to the House and Senate Committees on Appropriations on the 
research conducted in support of the NGNP and to provide a detailed accounting 
of the funds appropriated to date for this project. 

If you have any questions, please contact me or Stephen Lemer, OfBce of 
Congressional and Intergovernmental Affairs, at 202-586-5450. 



for Nuclear Energy 


Enclosure 

cc: The Honorable Senator George V. Voinovich 
Ranking Member 


Pffnted with soy ^ on rec^iied paper 
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Department of Energy 

Washington, DC 20585 

APR 5 -2010 


The Honorable Byron Dorgan 
Chairman, Subcommittee on Energy and 
Water Development 
Committee on Appropriations 
United States Senate 
Washington. DC 20510 

Dear Mr. Chairman: 

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to 
Congress. 

Conference Report 1 1 1-278 for Public Law 111-85 requested the Department of 
Energy to report to the House and Senate Committees on Appropriations on the 
research conducted in support of the NGNP and to provide a detailed accounting 
of the funds appropriated to date for this project. 

If you have any questions, please contact me or Stephen Lemer, Office of 
Congressional and Intergovernmental Affairs, at 202-586-5450. 


Sincerely, 



for Nuclear Energy 

Enclosure 

■ cc: The Honorable Robert F. Bennett 
Ranking Member 


Prinl9d with soy ink on recced paper 
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Department of Energy 

Washington, DC 20585 

APR 5 -2010 


The Honorable Peter J. Visclosky 

Chairman, Subcommittee on Energy and Water Development 
Committee on Appropriations 
U.S. House of Representatives 
Washington. D.C. 20515 

Dear Mr. Chairman: 

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to 
Congress. 

Conference Report 1 1 1-278 for Public Law 1 1 1-85 requested the Department of 
Energy to report to the House and Senate Committees on Appropriations on the 
research conducted in support of the NGNP and to provide a detailed accounting 
of the funds appropriated to date for this project. 

If you have any questions, please contact me or Stephen Lemer, Office of 
Congressional and Intergovernmental Affairs, at 202-586-5450. 


Sincerely, 



Assistant Secretary 
for Nuclear Energy 


Enclosure 

cc: The Honorable Rodney P. Ftelinghuysen 
Ranking Member 


Pnnted wilh soy infc on recyded paper 
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Department of Energy 

Washington, DC 20585 

APR 5 -2010 


The Honorable Daniel K. Inouye 
Chalnnan, Committee on Appropriations 
United States Senate 
Washington, D.C. 20510 

Dear Mr. Chairman; 

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to 
Congress. 

Conference Report 1 1 1-278 for Public Law 1 1 1-85 requested the Department of 
Energy to report to the House and Senate Corrunittees on Appropriations on the 
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EXECUTIVE SUMMARY 


The Department of Energy's (DOE) Next Generation Nuclear Plant (NGNP) Project helps address the 
President's goals for redudng greenhouse gas emissions and enhancing energy security. The NGNP 
Project was formally established by ttie Energy Policy Act of 2005 (EPAct 2005) (Public Law 109-58, 42 
use 16021) to demonstrate the generation of electricity, and/or hydrogen with a high temperature nuclear 
energy source. The Project is executed in collaboration with industry, DOE National Laboratories, and U.S. 
universities. The U.S. Nuclear Regulatory Commission (NRC) is responsible for licensing and regulatory 
oversight of the demonstration nuclear reactor. 

The NGNP Project includes design, licensing, construction, and research and development conducted in 
two phases as defined in EPAct 2005. Phase 1 is pre-conceptual and conceptual design and 
demonstration activities leading to the selection of a single technology for NGNP. Phase 2 is preliminary 
and final design leading to licensing and construction of a demonstration plant. Licensing scope supports 
the development of a licensing framework for high temperature gas reactors and includes the preparation 
and submisston of a Combined Operating License Application (COLA) for the NGNP. Research and 
development scope falls into the following major technical categories: (a) Fuel Development and 
Qualicatton, (b) Graphite Qualification, (c) High Temperature Materials Qualication, and (d) Des^n and 
Safety Methods Validation. Licensing and research and development activities are included in both Phase 1 
and Phase 2 of the project with appropriate risk mitigation strategies Incorporated to minimize the impacte 
on design from parallel R&D. 

From 2006 through 2010, a total of $528.4M has been appropriated for the NGNP Project. Of this amount, 
$192.8M will have been spent on NGNP research and development, $177.6M on NGNP design, 
engineering, licensing and project management, and $158M on university R&D programs and other NGNP 
related activities. 

On September 18, 2009, DOE published a Funding Opportunity Announcement (FOA) for the conceptual 
design and demonstration activities of the NGNP. Proposals were received by the Department on 
November 16, 2009, winning proposals were announced In March.. Conceptual design reports are 
expected to be completed by September 30, 2010. These conceptual design reports are the last major 
deliverables of Phase 1 of the NGNP Project. 

DOE plans to have the Nuclear Energy Advisory Committee (NEAC) launch a programmatic review of the 
NGNP Project in September 2010. This review will infomr the Secretary of Energy on the readiness of the 
NGNP Project to proceed to Phase 2. It is expected that a Seaetarial decision on whether or not to 
proceed into Phase 2 will be made in January 2011. All planned milestones and activities referenced in this 
report that occur after that timeframe are dependent on the outcome of the Secretarial decision. Phase 2 
includes the competitive selection of a single reactor design for demonstration as the NGNP. The 
conceptual design reports completed in Phase 1 would inform the competitive selection of a final design for 
the prototype reactor and plant. 

Phase 2 also includes finalizing the design of all safety systems In order to facilitate the preparation and 
submittal of a COLA to the NRC in accordance with the licensing strategy recommended in the NGNP 
Licenmg Strategy Report to Congress (200S). The COLA is presently scheduled for submittal in FY 2013. 
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The COLA sch^ule will be re-evaluated in conjuncta with the conceptual design activities in preparation 
for the Secretarial decision and revised as necessary. Whether or not the overall schedule for completing 
the construction of the NGNP in FY 2021 can still be met depends on many factors, including funding 
availability from both federal and private sectors. 

Assuming completion by 2021, the current preliminary project cost estimate, based on FY2007 pre- 
conceptual design information, is $4 billion. Improved cost estimates will be part of ttie conceptual design 
reporte due in September 2010. More detailed cost estimates that would meet commercial finandng 
requirements are dependent on the ormpletion of preliminary design activities. The relative share of costs 
allocated to Government and Industry will conform to EPAct 2005 requirements. To date, cost share 
requirements have not been impost on the national laboratories and universities who have been 
conducting R&D on enabling gas reactor technologies. After a public-private partnership Is formed for 
Phase 2 activities, any R&D required to support a specific reactor design may be cost shared in 
accordance with EPAct 2005. 

Currently ttiere are two major types of high temperature gas reactor designs under consideration: the 
petfole bed and the prismatic designs. Early versions of these reactor designs were demonstrated in the 
1970s and 1 Ws. Test reactors for the pebble bed and prismatic designs are presently operating in China 
and J^an respectively. Both of these reactor designs are graphite-moderated, helium cooled, and use 
coated particle fuel kernels embedded in a graphitic matrix material. The primary differences between 
these designs are the shape of the fuel-bearing graphitic matrix and how the fuel is located in the reactor 
core. 


The pebble bed design uses hundreds of thousands of tennis-ball sized spherical fuel element called 
pebbles. The pebbles are stacked together in contact with each other like gumballs In a vending machine. 
The pebbles are added from the top, circulate through the reactor core, and are removed from the bottom. 
Fuel replacement in a pebble bed design is continuous and allows for online refueling. 

The prismatic design uses cylindrical fuel elements that are pressed into channels drilled into graphite 
blocks. These fuel bearing blocks are stacked in columns in fixed locations in the reactor core. Refueling is 
accomplished by shutting down the reactor, removing the fuel bearing bixks, and replacing the oldest ones 
vrith new blocks. 

Most of the challenges for these two reactor types are held in common. These are: licensing and 
regulatory issues associated with containment and emergency planning, business issues associated with 
breaking into new markets for nuclear energy in the transportation and industrial sectors, and infrastructure 
issues associated with first-of-a-kind technology demonstrations. Some challenges are unique. For the 
pebble-bed, the stochastic nature of the fuel presents a unique design and licensing challenge. For the 
prismatic design, controlling coolant flow through the narrow channels of the graphite blocks is a 
challenging design and manufacturing issue. 
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1. INTRODUCTION 


This report has been prepared by the Office of Nuclear Energy to give the status of ttie Next Generatfon 
Nuclear Plant (NGNP) Project in accordance with Conference Report 1 1 1 -278 for Public Law 1 1 1-85 which 
states that a program execution plan, detailing the scope and scheduling of activities, milestones, or critical 
decision points, total cost estimates including anticipated cost share requirements, and any necessary 
updates to the licensing strategy, should be included In the report as well as a detailed accounting of tire 
funds appropriated to date. The report presents the historical background of the project, details the 
project’s spending, and discusses the principal investments in design, licensing, and research. Finally, the 
report highlights the technology options for NGNP and presents the principal challenges. 

The primary mission of the Office of Nuclear Energy is to advance nuclear power as a resource capable of 
making major contributions in meeting the nation's energy supply, environmental, and energy security 
needs by resolving technical, a>st, safety, security and prollferatbn resistance barriers, through research, 
devetopmenL and demonstration as appropriate. 

In addition to its primary mission, the Office of Nuclear Energy performs several mission-related functions 
including providing: 

• International engagement in support of the safe, secure, and peaceful use of nuclear energy as 
well as support to other Department offices and other federal agencies on issues related to the 
international use of civilian nuclear energy 

■ The capability to deveiop and furnish nuclear power systems for use In national security and space 
exploration missions 

• Stewardship of the DOE Idaho National Laboratory Site 

NE is working to develop innovative and transformative technologies to improve the competitiveness, safety 
and proliferation resistance of nuclear energy to support its continued use In the United States and abroad. 
NE has established programmatic goals that reflect nuclear power’s continuing role in satisfying the 
demand for clean energy. Those goals include exploring, through RD&D: technology and other solutions 
that can improve the reliability, sustain the safety, and extend the life of current reactors; improvements in 
the affordability of new reactors to enable nuclear energy to help meet the Administration’s energy security 
and climate change goals; understanding of options for nuclear energy to contribute to reduc^ carbon 
emissions outside the electricity sector; development of sustainable nuclear fuel cycles; and minimization of 
risks of nuclear proliferation and terrorism. 

The activities represented in this report are designed to support the development of advanced reactor 
designs and Mnologies that could be capable of meeting electricity generation, co-generation of process 
heat, and performance demands beyond current base load nuclear power plants. 
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2. BACKGROUND 


2.1 Gas Cooled Reactor History 

As shown in Figure 1, gas-cooled reactors have a rich history and a promising future. The earliest 
commercial gas-cooled reactors were primarily developed and used in the United Kingdom (UK) and 
France and used CO 2 as a coolant Eighteen of these C02gas-cooled reactors are still in operation in the 
UK. Because of its capacity to produce higher outlet temperatures, helium is the coolant of choice for 
future gas reactors. Peach Bottom Unit 1 and Fort Saint Vrain (FSV) were two helium-cooled 
demonstration plants built and operated in the U,S using a graphite block fuel configuration. Peach Bottom 
Unit 1 was a 110 MWt reactor with an outlet temperature of 794°C and was operational from 1967 - 1974. 
FSV was a 842 MWt reactor with an outlet temperature of 778°C and was operational from 1976 - 1989. 
There were numerous successes and problems with FSV and Peach Bottom Unit 1 which provided 
valuable insight into the design, construction and operation of gas-cooled reactors. The Germans 
developed pebble-bed gas reactors and demonstrated them with the Arbeitsgemeinschaft Versuch Reaktor 
and the Thorium High Temperature Reactor. The People’s Republic of China HTGR program is based on 
the German pebble bed design. The centerpiece of the Chinese program is the 10 MWt test reactor called 
HTR-10, The Chinese are also pursuing a modular design called HTR-PM which builds upon their 
operational test reactor experience, in Japan, the High Temperature Test Reactor (HTTP) is the center- 
piece of their HTGR program. The 30 MWt HTTR is a prismatic block design with outlet temperatures as 
high as 950°C. The Republic of South Africa has a gas reactor program that is structured to support the 
deployment of the Pebble Bed Modular Reactor (PBMR). South Africa is presently evaluating the 
configuration and size of a PBMR best suited to their national needs with a potential co-generation cycle for 
electricity production that will also support near term process heat applications in the 200MWt size for use 
in their coal-lo-liquids industry that supplies over 40 percent of their liquid petroleum needs. 


HTGR PROTOTYPE DEMONSTRATION PLANTS 



Figure 1. Historical High Temperature Gas Reactor Demonstration Plants 

While not all of the gas reactor demonstrations and deployments satisfied every expectation, the operation 
of the early reactors and the current test reactors have demonstrated the practicality of the pebble bed and 
prismatic gas-cooled reactor designs. The Next Generation Nuclear Plant (NGNP) Project is aimed at 
demonstrating improvements to the gas-cooled reactor technology and supporting its commercial viability in 
the United States. 
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2.2 NGNP Project History 

The Next Generation Nudear Plant Project found its origins in A Technology Roadmap for Generation IV 
Nuclear Energy Systems, published in December 2002, by the Department’s Nuclear Energy Researdi 
Advisory Committee in cooperation with the Generatton IV International Forum (GIF). The Technology 
Roadmap identified the Very-High Temperature Reactor (VHTR) as a system with potential for economical 
near-term development that is compatible with advanced electricity and hydrogen production, and 
high-temperature process-heat applications. VHTRs extend the operating temperature range of HTGRs 
upwards to 950°C. It should be noted that although the operating temperatures envisioned under the 
NGNP are less than those of the GIF VHTR concept, many research and development activities are 
mutually supportive and therefore the NGNP Project benefits from this international collaboration. 

In FY 2003 and 2004, the Department invested in early program planning and limited research and 
development activities for VHTR concepts. These investments included an independent assessment of the 
near-term commercialization potential for VHTR technology options that included prismatic and pebble bed 
designs and a design using salt as a coolant. These devetopment efforts were the beginnings of the Next 
Generaton Nuclear Plant Project. 

In 2005, the Energy Policy Act of 2005 (EPAct 2005) (Public Law 109-58) formally authorized the Next 
Generation Nuclear Plant. The provisions of the EPAct 2005 establish two distinct phases for the project. 
Phase 1 is the phase that covers selecting and validating the appropriate technology, carrying out enabling 
research, development and demonstration activities, including conceptual design virork and development of 
design methods and safety analytical methods and studies. Phase 2 is the phase that covers development 
of a final design for the prototype through a competitive process, application of licenses to construct and 
operate the nuclear reactor from the NRC, and construction and start up operations. Both phases include 
research and development and licensing activities virith full consideration to risk mitigation from parallel 
R&D and design in order to avoid technical complications, cost ovemrns, and schedule disruptions. 

2.3 Benefits of the NGNP 

To meet our national goals for greenhouse gas emission reductions while maintaining a reliable and secure 
domestic energy supply, the United States must develop and deploy safe, clean, and affordable energy 
sources as quickly as possible. Nuclear energy has been and will continue to be a key component of our 
domestic energy portfolio. Nuclear power plants presently provide 20 percent of our nation's electricity and 
constitute 70 percent of our low-emissions energy supply. 

DOE’S NGNP Project supports the application of nuclear energy to help address the President’s goals for 
reducing greenhouse gas emissions and enhancing energy security. The NGNP’s HTGR technology is 
uniquely able to provide economical electricity and high-temperature process heat with low life cycle 
greenhouse gas emissions 

The NGNP Project has supported the evaluation of this technology In a wide range of industrial 
applications. For example, the HTGR technology could be a technically viable low-carbon substitute for the 
burning of natural gas and other fossil fuels to supply steam, electricity and high temperature heat to 
industrial applications. Every 750 MWt of installed HTGR capacity could avoid 1 million metric tons of CO 2 
emissions per year when compared to a similarly sized natural gas plant. The NGNP Project has 
perfr)nned technical and economic analyses of specie co-generation applications that show the HTGR 
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technology can be competitive with natural gas as an energy source in certain non-utility electricity and co- 
generation applications. The price of energy from the HTGR will be stable and secure, insulating the 
industries from the volatility in natural gas pricing. The use of HTGR technology in place of natural gas also 
may also free up more of this domestic resource for mote productive uses in home heating and as 
feedstock for plastics and chemical manufacturing. 

The NGNP Project has also performed studies integrating the HTGR technology with petro-chemical 
processes, {e.g., production of ammonium and ammonium products, extraction of non-conventional crude, 
production of hydrogen). These studies show that the HTGR technology could help reduce GHG emissions 
when compared with conventional processing. 

The NGNP is being developed for economical production of electricity and other desirable products derived 
from high quality heat. The capabilities of the HTGR may help meet both greenhouse gas reduction goals 
and our need for energy security. 


2.4 Key Accomplishments 

Pre-<x)nceptuai design activities conducted thus far have been carried out to determine research and 
development needs, inform licensing process development, and establish the basic parameters for the 
reactor system. The pre-conceptual design work has included an assessment of the maturity and 
availability of equipment to operate at the design conditions for the HTGR, and R&D needed to support the 
design and licensing processes. Project cost and schedule estimates based on pre-conceptual design were 
also developed as a part of these pre-conceptual design activities. 

In developing the strategy for partnering with industry, the Department issued a Request for 
Information/Expression of Interest in April 2008 to obtain input on the scope, cost, schedule, licensing 
development strategy, financing, and cost-share provisions needed to support the complete scope of the 
NGNP Project. Responses were received in June 2008 from several companies including General 
Atomics, AREVA, Westinghouse/Pebble Bed Modular Reactor Pty Ltd, and a group of companies referred 
to as the Consortium. Meetings and correspondence wth these potential partners indicated that industry 
would like to deviate from the EPAct 2005 framework for the Project by accelerating the development 
schedule, minimizing industry up-front cost share while maintaining an overall equal cost share, and 
building the demonstration at a commercial/industrial site rather than at the Idaho National Laboratory. 

On September 18, 2009, the Department of Energy issued a Funding Opportunity Announcement (FOA) for 
the conceptual design of the Next Generation Nudear Plant. In accordance with the EPAct 2005 section 
988, the FOA established a 50/50 cost share requirement for conceptual design and demonstration 
activities and allows the Secretary of Energy to grant a reduction to the cost share requirement if he 
determines it to be necessary and appropriate. On November 15, 2009, the department received several 
applications ttiat were evaluated by an independent review team of nuclear reactor professionals and by a 
federally staffed review panel that advised the selection official. The resulting selections were announced 
in March 2010. DOE announced the award of approximately $40 million in total to two teams led by 
Pittsburgh-based Westinghouse Electric Company and San Diego-based General Atomics. DOE 
anticipates completed conceptual designs will be available by September 30, 2010. Approximately $38 
million of the $40 million obligation for these awards is from FY 2009 funds held for this specific purpose. 
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Key accomplishments since the beginning of the project are; 

• Established a comprehensive R&D program ttat is integrated by the Idaho National Laboratory. 

o Demonstrated U.S. capability to manufacture gas reactor fuel with very few defects (2007) 
o Began irradiation of over 400 graphite specimens to test mechanical properties under 
Imadiatlon (2009) 

o Completed record breaking Irradiation of NGNP test fuel with no fuel failures (2009) 

• Collaborated with the U.S. NRC to develop a joint NGNP Licensing Strategy (2008). 

• Established a Licensing Implementation Plan for near-term Interactions with the NRC to address 
NGNP licensing issues (2009). 

• Completed engineering studies and pre-conceptual design to establish industrial end-user 
requirements and focus R&D activities (2007- 2004) 

• Established a systematic approach to managing technology related-risk and uncertainty, based on 
models used by the National Aeronautics and Space Administration (NASA) and the Department of 
Defense (M) (2008 - 2009). 

• Announced selection of design teams for conducfing conceptual design studies (2010). 

• Supported the continuing development of industry codes to qualify high temperature materials and 
aniytical methods (2006 - 2010) 

• Supported the continuing development of models related to specific HTGR systems and structure 
behaviors of interest for analyses and design method validation (2008 - 2010) 

• Supported the continuing development of models and scaling analyses to support ongoing testing 
at multiple U.S. and International facilities related to HTGR development (2008 - 2010). 

• Conducted cost-shared research and benchmark activities in collaborafion witti the GIF VHTR 
System Arrangement (2007 - 2010). 

• Established collaborations with international entities on NGNP-related R&D, design, and licensing 
activities (2006 - 2010). 

An expanded description of the supporting RD&D for these accomplishments is given in Section 4.5 of this 
report. 

2.5 Next Steps 

The Department is presently working toward the completion of Phase I activities. In September 2010, DOE 
plans to provide information derived from Phase I R&D licensing activities and conceptual design(s), 
including the associated cost and schedule estimates and program execution plans to the Nuclear Energy 
Advisory Committee (NEAC) for review. It is expected that in December 2010, NEAC will make a 
recommendation to the Secretary of Energy on the project's readiness to move into Phase 2 This 
recommendation will be an input in the Secretary's decision on whether or not to take the project into 
Phase 2. A Secretarial decision on Phase 2 readiness is planned for January 201 1 . 

3. BUDGET HISTORY AND DATA FOR FY 2006 - FY 2010 

This section of the report provides figures that illustrate the cumulative distribution of funding for all years 
following the EPAct 2005 authorization of the NGNP Project. Also provided are figures that give year by- 
year as-spent distributions of appropriated funds. In total, approximately $528 million will have been spent 
on the NGNP Project by the end of FY 2010. In broad terms, $192.8 million will have been spent on NGNP 
R&D in the areas of reactor fuel development, high temperature metals and graphite development, and 
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analytical codes and methods development. $177.6 million will have been spent on NGNP design, 
engineering, licensing and project management to infomn the R&D process, the development of public- 
private partnerships, and advance the design and licensing of NGNP. $1 58 million will have been spent on 
university supportive and competitive R&D grants and contracts and other NGNP-related activities to 
Include domestic and international partners in accelerating the development of gas reactor technology. 
Key accomplishments from the application of this funding were listed in section 2.5 of this report. 

Definitions of the terms and categories found in the budget figures follow: 


Table 1. Definition of budget terms 


Term 

Definition 

NGNP Regulatory Affairs 

INL staffed activity to work with NRC on the Licensing Implementation Plan 


INL staffed activity to Investigate the need for large-scale component testing 
capability 

other NGNP Activities 

Compilation of a number of small contracted activities In support of NGNP 

VHTR Activities 

R&D aimed at extended temperature operation of gas-cooled 
reactors and mui-physics modeling 

GIF Support /International 
CollaboraKon 

Support to attend meetings and develop materials for GIF collaborations 
including the Generation IV Materials Handbook 

Tedinical Integration 

Multi-laboratory coordinarion and management of NGNP R&D 

University NERI Awards 

R&D awards that highlight collaborations between U.S. universities and 
laboratories 

University Research & 
Education 

Competitive grants provided to U.S. universities for work related to Gen IV and 
NGNP 

SBIR/SHR 

Legally mandated set asides for small business 

Rescission/Reductions 

Programmatic reductions mandated by law 

NGNP Project Management 

INL Project Office funding to manage the NGNP project, includes quality 
assurance, safety, project management, procurement, etc. 

NGNP Fuel Development: 

R&D to develop the advanced coated particle fuel for NGNP 

NGNP Materials 

Development 

R&D to qualify high temperature metals, ceramics and graphite for NGNP 

NGNP Design Methods 
Development 

R&D to benchmark Improved methods for calculating reactor system phenomena 

NRC Support for NGNP 

Funding provided directly to the NRC for regulatory work on NGNP 


Vendor pre-concepfual design studies for NGNP 

NGNP Engineering / 
Conceptual Design 

NGNP engineering activities and vendor conceptual designs for NGNP 

Earmaric Russian GT-MHR 

Congressional earmark to continue Russian GT-MHR work 

Earmark: VHTR Deep-Bum 

Congressional earmark to look at extended fuel uiizatbn 
and actinide burning in NGNP 

Modeling and Simulation 

Hub 

Secretarial Initiative to advance modeling and simulation capability of American 
designers 
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FY 2006 - FY 2010 Generation iV Nuclear Energy Systems Funding 
$606,723 



(Dollars in tfiousands) 

Modeling and Simulation Hub 
(Incl. SBIR/STTRTax); 

522,000; 4% 

Congressional Directed 
Projects Tech. Ventures Cor 
S Singie-Crystai Diamond 



Optical Switch; S4.,000; 1 % 

Next Generation Nuclear Plant 


, - , l-NERI; $2,640; 0% 

(NGNR) (R&D Activities, Proj. 


Mgmt, Licensing, Conceptual 



Design / Engineering, Reg. 



Complianca, CTC, VHTR, 


Ail Other Gen fV Reactor 

NERI/Univ. Research. 


Concepts Sk Crosscuttsnq 

SBIR/STTR Tax, Rescissions, 

■™’-*owa«5reaTvri^;'^'— ^ — 

Activities fSCWR. GFR. LFR, 

Earmarks: Russian GT-MHR S 


SFR, MSR. IWR, Gen IV 

VHTR Deep-Bum): 


Crosscutting, NERl/Univ. 

$528,447; 87% 


Research, SB1R./STTR Tax); 

$49,636; 8% 


Figure 2. FY 2006 - FY 2010 Gen IV Funding 




FY 200S - FY 2010 NGNP Funding 
$528,447 

(Ooiiars In diousands) 


Eamiarks: VHTR Deep-Burn & 
Russian GT-MHR; S31 ,078; 6% 
•ity NERi Awards 


SBIR / STIR & 
Rescission / Reductions; 
S9,033; 2% 


NGNP Fuel Development; 
$108,524; 2 1% 
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4. PROJECT EXECUTION PLAN 


The N6NP Project includes R&D, design, licensing, construction, and Initial operattans of a first-of-a-kind 
demonstration facility to be conducted in two phases as defined in EPAct 2005. The Project is managed by 
DOEfNE using the Idaho National Laboratory as a project Integrator. Private industry may take on the role 
of systems integration of the project in Phase 2 after a suitable public-private parfitership is formed. 

High-level NGNP project objectives are: 

• Develop prototype NGNP design and licensing basis through a public/private partnership resulting from a 
competitive selection process. 

• Esterblish regulatory licensing basis and design certification process for HTGRs by the Nuclear 
Regulatory Commission (NRC). 

• Demonstrate basis for commercialization through construction and reliable operations of NGNP and 
associated technologies. 

The following sections describe the scope and execution of the various programmatic elements of the 
NGNP Project. In addition to the principal elements of design, licensing, R&D and construction, project 
execution also involves risk management, quality assurance, and program controls to track budget and 
schedule performance. An updated Project Execution Plan following a process comparable to that required 
by DOE Order 413.3A will be developed by the Department to support the Secretarial Decision in January 
201 1 on whether or not to proceed into Phase 2. 

4.1. Project Management 

Fundamental Project Management principles provide a framework for successful project execution. This 
section describes the project management systems that have been put in place to successfully manage the 
NGNP Project comparabie to processes identified in DOE 0 413.3A. 

4.1.1 Project Organizational Framework and Relationships 

The NGNP Project is sponsored by NE and is managed under the Office of Gas Reactor Deployment (NE- 
33). The NGNP Program Manager (sometimes referred to as the DOE Federal Project Director) is a senior 
staff position in NE-33 responsible for the project's mission, goals, objectives and budget, and provides 
those elements to the INL NGNP Project Director, who executes the project via implementation of the INL 
Project Management System Document (PLN-7305, Rev. 1). 

The INL's Technology Development Office (TDO) is responsible for planning and executing the R&D work 
scope required to design and ultimateiy iicense the NGNP, identify and meet R&D milestones and 
deliverables, report on monthly status, develop schedules, and provide Earned Value Management on the 
budget assigned to the TDO for NGNP. 


4.1.2 Project Risk Management Process 
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Figure 5. Technology Readiness Levels 
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4.1.3 Long-Lead Procurement Items and their Procurement Strategy 

DOE is conducting R&D to reduce technical risk associated with key components and systems in order to 
facilitate long-lead procurements by the future Phase 2 private industry partners. The plan is to select the 
most promising technologies and mature them through R&D and testing. Long-lead procurement items will 
be identified as early as possible, and procurement will be scheduled consistent with the overall project 
schedule. Some items anticipated to be long-lead procurement include fuel, graphite, high-temperataire 
material, the Intermediate Heat Exchanger, the Reactor Pressure Vessel, and the Power Conversion 
System. 

4.1.4 Quality Assurance 


The American Society of Mechanical Engineers (ASME) Nuclear Quality Assurance (NQA)-I is the 
baseline standard for the NGNP QA program (QAP). Currently, the NGNP Project is relying on the INL's 
QAP, which implements the requirements of NQA-1-2000. The INL QAP meets the requirements of 10 
CFR 830 Subpart A and DOE Order 414.1C. An NGNP Project-specific Quality Assurance Program Plan 
jOAPP) was developed to identify deviations from the INL QAP and to addresses NGNP Project-specie 
implementation approaches. Personnel performing quality-affecting activities are required to abide by the 
NGNPQAPP. 

The NGNP Project is sponsored by NE and will be subject to the licensing and related r^ulatory authority 
of the NRC as stated in EPAct 2005. NRC requirements in 10 CFR 50, Appendix B, will be applicable to 
the fabrication, construction, and testing of the Structures, Systems and Components (SSCs) of the reactor. 
The NGNP QA program will be updated to meet these NRC requirements on a schedule consistent with the 
NGNP regulatory strategy and agreements reached during pre-application discussions with the NRC. It Is 
anticipated that the NRC will soon adopt NQA-1-2008 and the NGNP Project will complete the transition to 
NQA-1-2008inFY2010. 

4.1.5 Project Controls 

Project Controls describe the project work authorization, project controls processes, and performance 
measurement commensurate with the framework of the current level of maturity of the project. The non 
resource-loaded project schedule is aligned with the work breakdown structure (V^S) to integrate 
individual schedules from each functional area. 

The project will continue to use the current INL financial control reporting processes until such time as the 
framework of the public-private Partnership and a project performance baseline are more fully established. 
The project is using the INL's earned value management system (EVMS) as the mechanism for reporting 
project earned value status. At the federal level, the project is monitored and tracked using proprietary 
custom software known as the Project Information Collection System (PICS). This software suite allows for 
online posting of project cost and schedule performance, project deliverables, and variance analysis by the 
many project participants. 


4.1.6 Acquisition Strategy 
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DOE is managing this project consistent with the project management and development philosophy 
described in DOE Order 413.3A, Program and Project Management for the Acquisition of Capital Assets. 
The mission need statement developed for NGNP was approved by DOE Deputy Secretary on October 18, 
2004, officially completing Critical Decision-0. Responses to Request for Information and Expressions of 
Interest (RFI/EOI) issued in the summer of 2008 constitute a collection of alternatives that will provide input into 
the project's acquisition strategy and cost and schedule projechons equivalent to DOE 0 413.3A, Critical 
Decision-1 (CD-I), Approve Alternative Selection and Cost Range. 

The Department anticipates that industry standards and practices under NRC licensing will drive many of 
the activities necessary in executing the remainder of the project scope. The formal NGNP public-private 
partnership would have provisions equivalent to hold points corresponding to DOE Critical Decisions for 
launching final design and construction activities. This structured decision process will assure high visibility 
and appropriate project management controls on critical decisions for the Department. 

4.2 Design 

Phase 1 design scope includes pre-conceptual and conceptual design. Design through the conceptual 
phase is sufficient to make technology selections, develop a project cost and schedule estimate, and 
initiate pre-application licensing review with the NRC. Phase 2 design scope, expected to commence in FY 
2011, includes preliminary and final design. Preliminary design is sufficient to inform long-lead 
procurements, prepare a Construction and Operating License Application to the NRC, and develop hgh 
confidence cost and schedule estimates. Final design is required to complete NGNP construction. 

Pre-conceptual design was completed in September 2007 with the issuing of the pre^nceptual design 
reports by Westinghouse/PBMR, AREVA NP, and General Atomics. The NGNP is currently in the 
conceptual design and demonstration phase. Conceptual design tasks include support for technology 
down-selections: the development of key SSCs; and addressing generic concerns such as issues identified 
in the NRC’s Phenomena Identification and Ranking Tables (PIRT). 

During the conceptual design and demonstration phase, the INL will work with industry to develop and 
validate documentation of design technology maturation levels and will subsequently develop and 
implement the process to perform and track risk reduction strategies and activities for key SSCs. The 
design of foe NGNP will be developed so as to provide technical and functional requirements, including 
safety requirements; hazards analysis; project risk evaluation: information needed for a focused R&D effort; 
and a defined basis for a cost range, sch^ule, and performance requirements for the project. At the end 
of conceptual design, key piping and instrumentation diagrams, general arrangements, and process flow 
diagrams for critical systems will be provided. The project baseline (i.e., cost estimates, schedule, design 
documents, long lead procurements, etc.) will be developed at a conceptual design level. 

Conceptual design is expected to conclude by September 30, 2010, with the submissions of the conceptual 
design refrorts. DOE plans to request that NEAC commence a programmatic review of the NGNP program 
as stipulated by EPAct 2005 in September 2010. This review will include an examination of the conceptual 
designs completed by the awardees of the FOA, along with foe associated cost and schedule estimates 
and program execution plans. The review will also cover the results of pre-conceptual design studies, 
completed R&D and the status of R&D still in progress, and any NEPA studies and licensing reports that 
have been developed. At foe completion of the programmatic review, NEAC will make a recommendation 
to the Secretary of Energy or his designate on the readiness of the program to proceed to Phase 11 
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activities. The NEAC review is expected to be completed in November 2010. Secretarial approval is 
requited to move into Phase II. 

4.3 NGNP Licensing Scope and Strategy 

Although gas-cooled reactor technology dales back to the 1960s, the gas reactors built in the United States 
were licensed through exceptions to regulations established for light water reactors. In accordance with 
section 644 of the EPAct 2005, the NRC wiH need to establish licensing requirements and processes to 
support the commercialEation of gas reactor technology. 

4.3.1 Summary of Recommended Licensing Approach Reflected in the NGNP Ucensing Strategy 
Report to Congress 

The NGNP Ucen^ng Strategy Report to Congress included the conclusion that the best alternative for 
licensing the Next Generation Nuclear Plant (NGNP) demonstration facility will be for the applicant to 
submit a COLA under Subpart C, Combined Licenses, of Title 10, Part 52 Licenses, Certifications, and 
Approvals for Nuclear Power Plants. This recommended licensing approach is expected to take advantage 
of the new one step plant licensing process, which is expected to reduce both licensing risk and attendant 
financial risk compart to other available licensing options. Risks would be reduced because the NRC will 
approve the final design, site, verification criteria, and operational and procedural aspects of the application 
before any significant constniction begins. Therefore, this licensing approach is expected to ensure the 
most effective and efficient use of NRC and applicant resources while minimizing licensing risk and taking 
no longer than other alternatives to complete. This licensing approach is also expected to reduce financial 
risk to the industry stakeholders who may decide to fund the project. 


The follovring sections describe NGNP actions and progress to date, as well as next steps, as both the 
DOE and the NRC begin executing the licensing strategy described in the NGNP Licensing Strategy Report 
to Congress. 

4.3.2 NGNP Project Licensing Activities and Accomplishments to Date 

The NGNP Project has adopted the 10 CFR 52 Combined Operating License (COL) application process as 
the foundation for the NGNP licensing strategy. As a first step in executing this licensing strategy, NGNP 
Project team members have conducted a review of gas reactor licensing history and precedents, and 
perfomned an initial screening review of applicabie light water reactor regulations and associated regulatory 
guidance that will need to be addressed by the Project. The plan is to establish a regulatory framework and 
project licensing staicture that will enable the successful licensing, construction, and operation of the 
NGNP demonstration facility. For the near term, DOE and NRC will focus on the most significant policy 
issues and outline a licensing path for the NGNP that will lead to the approval and issuance of a COL by 
the NRC. Issuance of foe COL will allow the construction and operation of the HTGR plant. Near term 
critical licensing activities will proceed in parallel vrith the DOE's planned establishment of a public-private 
partnership, which is expected to ultimately be responsible for foe facility's COL. Establishment and 
implementation of this licensing structure provides a framework for future commercial HTGR applications. 

4.3.3 NGNP Project Interactions vrrith the NRC 
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As described in the NGNP Licensing Strategy Report to Congress, the NRC is participating in ttie early 
NGNP Project licensing process by gathering information: identifying and developing proposals for 
resolution of key design, safety, and licensing issues; and preparing papers identi^fog programmatic, 
regulatory, and key technical issues with recommendations for consideration and approval by the 
Commission. Frequent, focused, and coordinated Interachons between the NRC Staff and the NGNP 
Project team are being conduct«l and are critical to the success of the project In order to support these 
interactions, the following steps have occurred: 

• The NRC has established and staffed an Advanced Reactor Program, with a specific project 
branch assigned to the NGNP Project. 

• The NGNP Project team has engaged the NRC Staff in initial public meetings regarding the 
resolution of priority licensing issues. 

A Memorandum of Understanding was established between the NRC and DOE to collaborate on NGNP- 
related licensing issues, including R&D, as appropriate. Regulatory-related R&D includes: 

• Developing models and scaling analyses to support ongoing testing at multiple facilities related to 
HTGR development (Note: These models will be at the heart of the licensing process to predict 
performance under normal and off-normal conditions). 

o Perfbmr reference modeling and analyses in support of Oregon State University High Temperature 
Test Facility (HHF) 

o Provide technical support for Japanese Atomic Energy Agency High Temperature Test Reactor 
(HHR) 

• Devetop models related to speeitie HTGR systems and stmcture behaviors of interest for analyses and 
design method validation 

o Develop pre^nceptual model for reactor cavity-cooling system In NGNP geometry 
o Develop air ingress experiments and analyses 
o Develop bypass flow experiments and analyses 

4.3.4. International Collaborations 

The DOE and the NRC have also established collaborations with international regulators, vendors and 
Kademia to further the establishment of an HTGR licensing framework. International collaborations 
include: 

• Collaborations through the Organization for Economic Co-operation and Development/Nuctear 
Energy Agency/Committee on the Safety of Nuclear Installations to conduct integrated large scale 
tests in Japan's HTTR to examine HTGR safety characteristics in support of regulatory research 
and licensing activities. 

• Collaborative efforts among DOE, NRC, international regulators, international vendors and 
international universities to discuss the graphite dust safety issues in the context of the NGNP. A 
comprehensive workshop on this topic is being planned for a future date. 

• Collaborations with international researchers on HTGR-related research topics ttirough the 
International - Nuclear Energy Research Initiative. One such collaboration is with the Republic of 
Korea on experimental and analytical studies of the core bypass flow in HTGRs. 
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4.3.5 NGNP Licensing integration Strategy and Priorities - Next Steps 

The priority licensing topics cunentiy being ^dressed were developed based on an initial review of existing 
requirements, references, and project material that were expected to identify many of the most critical 
regulatory issues for commencement of the licensing process. In order to arrive at a more comprehensive 
listing of issues to be addressed as a part of the COL application development process, a more detailed 
regulatory gap analysis will be required. The NGNP Project is currently establishing an approach for 
implementing this process, and expects to commence this work in the near term, in order to supplement tire 
high priority licensing work already underway. 

4.3.6 Updates to NGNP Licensing Strategy Report to Congress 

The following table describes updates to the NGNP Licensing Strategy Report to Congress that have 
occurred since it was first published in August of 2008, The licensing approach recommended in the report 
has not changed, but some schedule adjustments have been made. DOE and NRC continue to be 
engaged in review acMes that should mitigate any overall schedule delay. Change will be evaluated In 
conjunction with the conceptual design and demonstration activities and a revised schedule will be 
developed as needed. Whether or not the overall schedule for completing the construction of the NGNP in 
FV 2021 can still be met depends on many factors, including funding availabillly from both federal and 
private sectors. 


Table 2. Updates to Licensing Strategy Report to Congress 


Report 

Section 

Report to Congress Text 

Update or Revision to Report to 
Congress 




2.1.3 

...DOE chooses a single design no later then 
March 2009 to support the pre-application review. 

DOE has decided to fund up to 2 designs 
through the Phase 1 conceptual design 
and demonstration phase. 

2.1.3 

...DOE identities the applicant for the NGNP 
mtotype by the start of the pre-application review in 
^2010. 

Choosing an applicant is a phase 2 
activity that occurs after a dovm-select 
decision is made. The NGNP Project team 
will be engaged with the NRC on high 
priority licensing activities until the 
applicant is identified. 

2.1.3 

The applicant submits a regulatory gap analysis in 
=Y2010... 

Choosing an applicant is a phase 2 
activity that occurs after a down-select 
decision is made. The NGNP Project team 
will begin regulatory analysis work in FY 
2010. 
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2,1,3 

Programmatic, regulatory, and key technical issues 
identified during the pre-application review are 
resolved at least 1 year before the licensing 
application is submitted to ensure the incorporation 
of any design modifications. To achieve this, 
preliminary design descriptions of all safety- 
signiricant systems must be available at the 
beginning of the pre-application review (FY 2010), 
and the applicant must propose reasonable 
solutions to potential programmatic, regulatory, and 
key ter^nkial issues at that time. 

Pre-application is a Phase 2 activity. 
Conceptual design reports completed by 
FOA awardees will include preliminary 
design descriptions of all Safety- 
Significant Systems and anticipate 
solutions to potential programmatic, 
regulatory, and key technical issues. 
Conceptual design reports are expected 
to be completed in September 2010. 

The NGNP Project efforts to address and 
resolve priority licensing issues will 
proceed in parallel with the completion of 
safety-significant design descriptions. 
Those descriptions will be available on or 
after the completion of Phase 1 (January 
2011), 

Basis Doc 

DOE has stated that it will submit the license 
applicatton, which would include the preliminary 
design (final design of all safety-significant 
systems), no later than September 2013 (NGNP 
Protect f^ase 2) 

The COLA submittal schedule will be re- 
evaluated in conjunction with the 
conceptual design ^ivities and will be 
revised as needed and will reflect the 
201 1 Secretarial decision. 


4.4 Construction 

The project is not at the level of design and planning maturity necessary to formulate specific plant 
construction infonnation. However, an initial estimate would have construction beginning in late 2017, 
depending on the 201 1 Secretarial decision. Development of detailed construction schedules is a Phase 2 
activity. 

4.5 NGNP Research and Development 

At the inception of the Next Generation Nuclear Plant (NGNP) Project, experts from DOE national 
laboratories, gas reactor vendors, and universities collaborated to establish technology R&D roadmaps to 
help guide NGNP R&D, These internal roadmaps outlined the testing and computational development 
activities needed to qualify the materials and validate fire modeling and simulation tools to be used in the 
design and operation of the NGNP. The technology development roadmaps drew on world-wide 
experience gained from the six demonstrations and/or prototype HTGRs that were built and operated over 
the past 60 years. The roadmaps included detailed descn’ptions of the required technical activities with 
associated schedules and budgets for completion of the project and still form the baseline for execution of 
the R&D needed for the NGNP Project. The R&D acfivities are organized into four major technical areas: 
(a) Fuel Development and Qualification, (b) Graphite Qualification, (o) High Temperature Materials 
Qualification, and (dj Design and Safety Methods Validation. The objectives of each area, current status. 
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accomplishments to date, and future plans are discussed in this section. To accomplish these objectives, 
the R&D program draws upon expertise at DOE national laboratories and a broad array of universities 
along with international facilities and expertise acoessMe to the DOE via the Generation IV International 
Forum, All R&D activities are being conducted in compliance vwth the Quality Assurance requirements 
established by the ASME NQA-1 code. This will ensure that experimental data is useful to designers and 
regulators of the NGNP. 

4.5.1 Fuel Development and Qualification 

The NGNP concept is based on coated particle fuels as shown in the upper left of Figure 6. Such fuels 
have been extensively studied over the past four decades. Layers of carbon and silicon carbide surround a 
uranium kernel to form a tri-isotropic (TRISO) coated fuel particle of approximately 1 millimeter in diameter. 
The NGNP will contain billions of TRISO coated-particles that are pressed into compacts. The compacts 
are shaped as either small cylinders or tennis-ball-sized spheres. Rigorous control is applied at every step 
during the fabrication process to produce high-quality, very low-defect, fuel. Defect levels are typically on 
the order of one defect per 100,000 particles. 

The TRISO layers provide robust protection for the uranium kernels and superb retention of the radioactive 
material produced during fission. Extensive testing in Germany in the 1970s and 1980s demonstrated the 
outstanding performance of TRISO-coated particle fuels under both normal operation and accident 
conditions. It is this fuel performance, combined with passive plant safety features that could allow an 
NGNP class reactor to be located in an industrial complex to provide heat and electricity to that complex, 
Prior to the NGNP Project, the German experience was considered the “gold standard” around the world. 
Today, the NGNP Project is also achieving and in some cases exceeding the high levels of fuel 
performance established by the Germans. 


Qualification of fuel for use in a licensed reactor 
involves experiments and examinations that will 
allow an understanding of the behavior of 
TRISO-coated fuel under the radiation and 
temperature environment expected in an 
HTGR. It also involves experiments to allow for 
an understanding of how well the fission 
products, the elements produced when uranium 
fissions, stay inside or move outside of the 
coated fuel particles and through the graphite 
reactor core. Development of modeling and 
simulation tools to analyze and predict this 
behavior is also important to the design and 
safety analysis for the NGNP. 

The NGNP Project had to re-establish the 
capability to fabricate and characterize TRISO- 
coated particle fuel in the United States. This 
was a significant effort that required the 
development of the fabrication processes and 
zatton approaches used in historical TRISO-coated fuel made in the 1S70s and 1980s. Many of 



Figure 6, TRISO coated particle fuel 
TRiSO fuel particles are formed into spheres for a pebble bed 
ir a prismatic HTGR. 
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the procedures and recipes used in the past were still available, but needed to be modernized to take 
advantage of improvements in measurement science over the past 25-years, The result has been much 
more accurate and precise characterization of this fuel form. The Project is now fabricating TRISO-coated 
fuel particles at industrial scale with very low defects (about 1 defect in every 100.000 particles). 

The first fuel experiment, called AGR-1, has recently completed approximately three years of radiation 
exposure at the high temperatures expected under normal operation in a HTGR. About 300,000 TRISO 
fuel particles have been tested to a real level of energy utilization, called peak burnup, of 19 percent without 
a measumable indication of a single particle failure. These results are critical in demonstrating the superior 
performance capability of TRISO fuel and ultimately Ihe HTGR concept. This levei of burnup is about three 
times that of current light water reactors and double that achieved by the German gas reactor program in 
the 1980s, Work has also been underway to establish the capability to perform high temperature testing of 
this fuel at accident conditions (higher temperatures) to confirm robust safety performance of the fuel under 
highly unlikely but possible conditions. This testing will begin in late 2010 and provide critical qualified data 
on the safety basis of the fuel for licensing by the NRC. 

The NGNP fuel development program has also spent significant effort developing a state-of-the-art 
computer modeling and simulation capability to predict the behavior of TRISO fuel under the wide range of 
conditions anticipated in an HTGR. The model has been extensively compared against similar tools 
developed by international colleagues as part of an effort under the auspices of the International Atomic 
Energy Agency, 

4.5.2 Graphite Qualification 


Graphite has been effectively used In the past as structural material for high temperature reactor cores. 
Historical grades of graphite and the supply of raw feed stocks used in gas reactors no longer exist. The 
objective of the NGNP Graphite Qualification RD&D is to demonstrate that modern grades of nuclear 
graphite made with current feedstock materials will perform at least as 
well as historical grades did. The Project is seeking a science-based 
understanding of the fundamental mechanisms of irradiation behavior of 
graphite in order to predict how new types and grades will behave in the 
future, in the longer term, the Project plans to evaluate the influence of 
fabrication processes and different feedstock materials on graphite 
behavior so that extensive qualification efforts are not needed when feed 
slocks or improved fabrication methods are used to make graphite for 
future HTGRs after NGNP. 



At the start of the graphite qualification research, significant effort went 
into establishing the analytical measurement laboratories required to 
perform the extensive characterization of nudear graphite under 
consideration for HTGRs being evaluated by the NGNP Project. This task 
consisted of procuring, setting-up, and calibrating state-of-the-art 
analytical testing equipment and developing protocols and testing 
methods to make accurate, repeatable measurements on graphite, 
abilities well established for metals. An extensive characterization effort is 
currently underway to establish the material properties before irradiation 
on a series of large graphite chunks or blocks, called billets, have been 
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procured from two major graphite vendors (one in the U.S. and one in Europe), The first of six planned 
tests to evaluate the irradiation behavior of graphite under radiation exposure and high temperatures 
expected in an HTGR is underway. This test, ttie largest of its kind ever performed on nuclear graphite, will 
produce a large number of well-characterized irradiated samples. Tests are planned at specified 
temperatures and level of radiation dosage ftat envelope the anScipated iiradiation conditions for the 
HTGRs being cieveioped by the NGNP Project. Extensive post-test examinations are also planned to 
understand the key material property changes caused by the irradiation exposure. Our current 
understanding in this area is incomplete. Of particular interest is the need to understand the ability of 
graphite to relax the stresses induced by neutron bombardment (termed "creep"), if significant relaxation 
occurs then the neutron-induced stresses vwii not cause failure of the graphite components (e.g. cracking) 
and graphite wiii have a longer lifetime than currenfly anticipated in HTGRs. Extending the life of graphite 
in the reactor would reduce the quantity of graphite used in each HTGR, which would yield important 
economic and waste disposal benefits. These iiradiation data and the as-fabricated material properties will 
be used to improve the detailed modeling and simulation tools currently being used to predict the structural 
response of graphite both inside a large block as well as throughout the whole core. The data from all 
characterization and modeling activities wiii be needed by the ASME to certify the structural adequacy of 
graphite during the HTGR licensing process. 

4.5.3 High Temperature Materials Qualification 



The high outlet temperature of an HTGR (750°C or higher depending on the application need) requires the 
development of high performance metallic alloys to transfer heat from the reactor to the process 
application. Because these alloys will contain the high-pressure helium used to cool the reactor, stringent 
requirements are imposed to ensure that this piping and the 

equipment through which the helium flows, called the pressure t ’ --I ' 

boundary, will maintain its integrity. Thus, the goal of high ? ~ 

temperature materials qualification for NGNP is to obtain the 
performance data required to support the development of 

these high temperature components over the range of C'" ^ 

envisioned outlet temperatures. 1 ■) 


Production grade quantities of candidate high temperature 
alloys have been procured. State-of-the-art mechanical and 
environmental testing of the candidate high temperature 
metallic alloys is underway to understand its mechanical 
behavior at high temperatures and ensure that it does not 
degrade after long term exposure to low levels of moisture and 
other impurities in the helium coolant environment at the high 
temperatures expected in an HTGR. Extensive development 
of the testing equipment and its associated experimental 
procedures was required to modify traditional material test 
systems to accommodate the high temperatures necessary to 
obtain the accuracy and repeatability needed to qualify the 
alloys for use in a nuclear system like those found in HTGRs. 

The testing will cover a broad range of anticipated physical dimensions and structures to be used for the 
high temperature components including both thick and thin sections of the alloy, flat plate and tubes, as 
well as welded sections and other joints to ensure adequate structural performance and safety margins for 


Figure 8, Example of high temperature I 
heat exchangers and circulators. 1 
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use in the HTGRs. A detailed characterization of each 
alloy is performed after each test to understand the 
underlying behavior at the microscopic scale that 
contributes to the measured mechanical behavior of the 
metal. All of the high temperature perfonmance data 
generated in the testing will be needed to certifty the 
structural adequacy of the high temperature metals by the 
ASME via an established process, a part of the NGNP 
licensing process. As the design of the high temperature 
components in NGNP matures, R&D is envisioned to 
establish techniques to inspect the metals that form toe 
pressure boundary during operation of toe reactor. 
Integrated testing of key high temperature components, or 
testing them with the connections and in the environment 
experienced as part of HTGR, will be needed to 
characterize the integrated behavior and validate the 
inspection techniques for use in NGNP. It should be noted 
tha! the establishment of ASME codes and standards for 
both graphites and high temperature metals provides a 
strong foundation to support licensing by toe NRG and 
broad commercialization of gas reactor technology. 



4.5.4 Design and Safety Methods Validation 


The goal of toe NGNP design and safety metoods 
validation is to develop the experiments and data needed 
to validate modeling and simulation tools used to establish 
the design and safety of the NGNP. DOE researchers 
have participated with colleagues at the NRC using a well- 
established expert input pnocess to establish a ranking of 
important events that might occur during an accident. A 
best allocation of resources for safety-related R&D 
activities was developed based on toe importance of the 
specific accident-related event to the overall safety of the 
HTGRs and the associated level of technical knowledge. 
Areas where the importance is high and the knowledge is 
low receive the greatest attention. 

Based on this exercise, the NGNP Project is interacting 
with the NRC to jointly develop a set of large-scale 



experiments to provide safety-related data needed to validate modeling and simulation tools used to design 
and assess the safety of the HTGR design. This joint development effort avoids duplicative costly 
experiments by the licensing applicant and the regulator. The DOE and NRC have also initiated a joint 
collaboration with the Japanese gas reactor team to obtain unique operational data from their operating 
high temperature gas test reactor to validate modeling and simulation tools that predict the behavior of the 
integrated reactor system. Assessments are currently underway by DOE, NRC, and Laboratory personnel 
to technicaily evaluate other international capabilities that can be used to provide relevant safety data. 
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In addition, e)^riments and computer modeis are being developed to reduce uncertainties and improve 
design and safety margins. 

4.5,5 Future Plans 

Given the need for specialized facilities (nuclear test reactors, hot cells for examining radioactive fuels, 
spedalized high temperature/high pressure testing facilities), acquiring the R&D data needed to qualify 
NGNP fuels, materials, modeling, and simulation tools for licensing will take a long fime. Near-temr R&D is 
therefore focused on continuing qualification activities in Fuel Development, Graphite QualMcation, High 
Temperature Materials Qualification and Design and Safety Methods Validation areas to reduce risks and 
develop the data needed for plant design and licensing. Management of the NGNP R&D program mil 
remain at the INL subsequent to the formation of a public-private partnership. 

4.6 Schedule of activities, milestones and critical decision points 

Whether or not the overall schedule for completing the construction of the NGNP in FY 2021 can sil be 
met depends on many tetors, including funding availability from both federal and private sectors. 
Milestones for Phase 1 of the NGNP schedule are listed in the following table. Detailed timelines for Phase 
2 activities will be available after the 2011 Secretarial decision, but for the sake of completion, current 
rough estimates are included here. 
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Table 3. NGNP Schedule 


Date 

Activity 

Type 

2005- 

01/10/2011 

Phase 1 

Activity 

omm 

Select and validate appropriate hydrogen production 
Technology (High Temperature Electrolysis was 
selected) 

Critical decision 
Point 

2005 - 2021 

Carry out enabling R&D, and demonstration actiyities 

Activity 

2005 - 2009 

Carry out initial design activities for a prototype reactor 
and plant 

Activity 

9/18/2009 

Issue FOA for competition to complete conceptual 
designs 

Milestone 

11/16/2009 

Receive responses to FOA 

Milestone 

04/30/2010 

Issue awards under the FOA 

Milestone 

04/30/2010- 

9/30/2010 

Complete Conceptual Designs 

Activity 

09/30/2010 

Detailed conceptual design reports due to DOE 

Milestone 

09/30/2010- 

12/15/2010 

Conduct NEAC review 

Activity 

12/15/2010 

NEAC recommendation to the Secretary on proceeding 
to Phase 2 

Milestone 

12/30/2010 

Submit NEAC report to Congress 

Milestone 

01/11/2011 

Secretary of Energy's Announcement on path forward to 
Phase 2 

Critical Decision 
Point 

01/11/2011 - 
2021 

Phase 2* 

Activity 

01/15/2011- 

09/30/2011 

Competition process for Phase 2 Award* 

Activity 

09/30/2011 

Award cost shared, cooperative agreement for final 
design and licensing* 

Milestone 

09/30/2011- 

09/30/2013 

Prepare COLA* 

Activity 



09/30/2013 

Submit COLA* 

Milestone 

10/01/2013- 

10/01/2017 

NRC Review COLA* 

- 

Activity 

10/01/2017 

NRC Issue COL* 

Milestone 

2017 

Start of Constniction* 

Milestone 

2020-2021 

NRC Inspections, Tests, Analysis, Acceptance criteria* 

Activity 

2021 

NGNP Operational* 

Milestone 


* The schedule for these milestones and activities are dependent on the outcome of the Secretarial 
decision currently scheduled for January 201 1 
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4.7 Cost Esttmate and Anticipated Cost Share Requirements 

Based on FY 2007 pre-conceplual design data, the Idaho National Laboratory has worked with the reactor 
vendors to arrive at a total project cost estimate of just under $4 billion for a 350 - 600 MWt plant through 
2021. The uncertainty of this estimate is very high and does not include escalation. A better estimate will 
be available as a product from the conceptual design; however, a completed preliminary design is needed 
to obtain high quality estimate with low uncertainty. This $4 billion estimate assumes that two designs are 
funded through conceptual design with one design subsequently selected as the NGNP. This is the entire 
cost of the project and will include industry cost share. In accordance with the EPAct 2005 section 988, the 
FOA established a 50/50 cost share requirement for conceptual design and demonstration activities and 
altows the Secretary of Energy to grant a reduction to the cost share requirement if he determines it to be 
necessary and appropriate. Negotiations are now in progress with the selected industry teams which, if 
successful, will result in cost shared awards of approximately $40 million of Department funds. DOE 
anticipates use of a 50/50 cost share for Phase 2 of NGNP Project with the exception of applied R&D, 
which will be cost shared at 80/20 as required in EPAct. R&D that is fundamental in nature will be funded 
without a cost share requirement. 

The major areas of cost uncertainty are related to project risk in the following areas: 1) the timely 
completion of necessary R&D activities in order to support design development; 2) the timely development 
of licensing requirements for HTGRs upon which NGNP can be designed; 3) the Hmely submittal of the 
NRC license application with appropriate final design details; and 4) the timely completion of NRC's 
regulatory review and hearing process and approval of the license application to permit the start of 
construction and operations. Delays in any of these areas will increase total project costs. 


Table 4. Current Preliminary Estimated Total Project Scope Costs (federal and non-federal costs ) 


Cost Category 

Cost (in $millions) 

Project Management 

279 

Research and Development 

517 

Design* 

687 

Licensing 

276 

Procurement 

1099 

Construction/Startup/Initial Operation 

642 

Process Heat Application 

210 

Total 

3911" 


* This estimate was prepared in FY 2007 and reflects the support of 2 designs through the conceptual 
design phase followed by competitive selection of a single final design. 

"The uncertainty of this estimate is very high and does not include escalation. A better estimate will be 
available as a product from the conceptual design 
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5. EXAMINATION OF TECHNOLOGY OPTIONS 


The NGNP will be a graphite-moderated nuclear reactor cooled by helium. This reactor design will be 
capable of heating its helium coolant to temperatures ranging between TSO’C and 950°C, which can 
enable such potential applications as highly efficient electricity generation or co-generation of process heat 
for use in the chemical industry. Key characteristics of this reactor concept are the use of helium as a 
coolant, graphite as the moderator of neutrons and ceramic-coated particles as the fuel. Helium is 
chemically inert and will not react under all conditions. The graphite core slows down the neutrons and 
provides high temperature strength and structural stability for the core. The ceramic-coated particle fuel is 
extremely robust and retains tee radioactive byproducts of the fission reaction under both normal and off- 
normal conditions. 

There are two major design concepts for the NGNP under consideration today: a prismatic and pebble bed 
reactor. In tee prismatic configuration, hexagonal graphite blocks are stacked to fit in a cylindrical pressure 
vessel. Within each block are cooling passages for helium and positions to place right circular graphite 
cylinders about the size of a piece of chalk teat contain the coated particle fuel. Graphite reflectors 
surround the core to shape tee neutron flux. The reactor is refueled with blocks containing new fuel 
enriched to 15% uranium-235 content every 12 to 18 months. In pebble bed designs, the fuel particles are 
formed into pebbles, the size of a tennis ball. Graphite reflectors surround the pebbles to provide structural 
support of the core and reflect neutrons back into the core. Pebbles enriched to about 10% uranlum-235 
continuously circulate through the core. On average, the pebbles are re-circulated six to ten times during 
their three-year life before they are permanently discharged from the reactor. 

Both reactor concepts are based on coated partide fuels. Such fuels have been extensively studied 
around the world over the past four decades. Layers of carbon and silicon carbide surround the uranium 
core or kernel (the active part of the particle) thus forming tri-isotropic {TRISO)-coated particle fuel. HTGRs 
would contain billions of these multilayered (TRISO)-coated particles in the form of either small right circular 
cylinders called compacts or tennis-ball-sized spheres called pebbles. 

The TRISO layers provide this fuel with extremely robust protection for tee nudear material and 
outstanding retention of the radioactive byproducts produced during fission. Extensive testing in Germany 
in the 1970s and 1980s demonstrated that outstanding performance of high-quality low-defect TRIS(> 
coated particle fuels under both normal operation and potential but highly improbable acddent conditions 
can be achieved. Recently completed experiments at the INL set tee world record for particle fuel 
performance by consuming a maximum of 19 percent bum-up of tee initial low-enriched uranium content, 
with an average bum-up of 16 percent for ail of the fuel tested. The maximum 19 percent bum-up achieved 
is more than double the previous record set by similar partide fuel experiments run by German scientists, 
and more than three times that achieved by current light water reactor fuel. None of the fuel particles 
experienced failure during tee entire three year irradiation. 

It Is this performance combined with the large graphite reflectors that act as a large heat sink that 
contributes to the passive safety of the concept, potentially allowing these reactors to be located in close 
proximity to industrial complexes where they can provide heat for the high temperature chemical processes 
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and hydrogen for chemical and jjetrochemical industries, the major objective of the NGNP Project. 
Schematics of the two design options are shown below. 

Most of the challenges for these two reactor types are held in common. These are: licensing and 
regulatory issues associated with containment and emergency planning, business issues associated with 
breaking into new markets for nuclear energy in the industrial sector, and infrastructure issues associated 
with first-of-a-kind technology demonstrations. Some challenges are unique. For the pebbie-bed, the 
stochastic nature of the fuel presents a unique design and licensing challenge. For the prismatic design, 
controlling cooling flow through the narrow channels of ttse graphite blocks is a challenging design and 
manufacturing issue. 



Prismatic Block 


CofitrsJ Rod £>f)v»s 




Unfueieri 




tStttrldowo Cooling Sy«(ani 


Photos arra courtesy of <jA . AHEVAand P&MR-Ply 

Figura 11. Schematics of the pebble bed and prismatic designs 


6. CONCLUSIONS 

This report presents a detailed accounting of the funds appropriated to the NGNP Project from FY 2006 
through FY 2010, Of the $528, 4M, $192.8y will be spent on NGNP research and development, $177 .6M 
on NGNP design, engineering, licensing and project management, and $158M on university programs 
conducting R&O and other NGNP related activities. This report also includes a program execution plan 
which details the scope and schedule of activities, milestones and critical decision points, and total project 
cost estimates including anticipated cost share requirements. The scope of the NGNP Project includes 
research and development, design, licensing and construction activities leading to the operation of the 
NGNP in 2021. Major near term milestones Include the completion of conceptual design in September 
2010, and the Secretarial decision to move into Phase 2 planned for January 201 1 . The NGNP Project, as 
defined in EPAct 2005, is anticipated to cost $4 billion to execute. This project scope will be conducted on 
a cost share basis with the private sector. The exact details of the cost share arrangement will not be 
known until a final public-private partnership is formed. This report also presents the licensing 
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implementation strategy which details how DOE plans to execute the NGNP Licensing Strategy Report to 
Caress. The licensing approach advocated in the report has not changed, but some schedule 
adjustments have been m^e. Rnally, the report describes the two major technolc^y options under 
consideration which are the Pebble Bed Modular Reactor and the Prismatic designs, and ^e technical and 
commercial challenges facing each option. 
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NGNP Report to Congress Distribution List: 

The Honorable Jeff Bingaman 
Cbaiiman, Conunitlee on Energy 
and Natural Resources 
United States Senate 
Washington, D.C. 20510 

cc: The Honorable Lisa Murkowski 
Ranking Member 

The Honorable Henry A. Waxman 
Chairman, Committee on Energy 
and Commerce 

U.S. House of Representatives 
Washington, D.C. 20515 

cc: The Honorable Joe Barton 
Ranking Member 

The Honorable Daniel K. Inouye 
Chairman, Conunittee on Appropriations 
United States Senate 
Washington, D.C. 20510 

cc: The Honorable Thad Cochran 
Ranking Member 

The Honorable David Obey 
Chairman, Committee on Appropriations 
U.S. House of Representatives 
Washington, D.C. 20515 

cc: The Honorable Jerry Lewis 
Ranking Member 

The Honorable Peter Visclosky 

Chairman, Subcommittee on Energy and Water Development 
Committee on Appropriations 
U.S. House of Representatives 
Washington, D.C. 20515 

cc: The Honorable Rodney Frelinghuysen 
Ranking Member 
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The Honorable Byron Dorgan 
Chairman, Subcommittee on Energy and 
Water Development 
Committee on Appropriations 
United States Senate 
Washington, DC 20510 

cc: The Honorable Robert F. Bennett 
Ranking Member 

The Honorable Thomas R. Carper 

Chairman, Subcommittee on Clean Air and Nuclear Safety 

Committee on Environment and Public Works 

United States Senate 

Washington, DC 205 1 0 

cc: The Honorable Senator George V. Voinovich 
Ranking Member 

The Honorable Edward J. Markey 

Chairman, Subcommittee on Energy and Enviromnent 

Committee on Energy and Commerce 

U.S. House of Representatives 

Washington, DC 205 1 5 

cc: The Honorable Fred Upton 
Ranking Minority Member 

The Honorable Barbara Boxer 

Chairman, Committee on Environment and Public Works 

United States Senate 

Washington, D.C. 20510 

cc: The Honorable James M. Inhofe 
Ranking Member 

The Honorable Bart Gordon 
Chairman, Committee on Science and Technology 
U.S. House of Representatives 
Washington, DC 205 1 5 

cc: The Honorable Ralph M. Hall 
Ranking Member 



197 



Department of Energy 


National Nuclear Security Administration 
Washington DC 20585 

April 8,2010 


S' 


OFFICE OF THE ADMINISTRATOR 


The Honorable Byron L. Dorgan 
Chairman 

Subcommittee on Energy 
and Water Development 
Committee on Appropriations 
United States Senate 
Washington, DC 20510 

Dear Mr. Chairman: 

The House report on the FY 2010 Energy and Water Development Appropriations bill 
(House Rep. 1 1 1-203) requests the Department of Energy to provide a status report on 
the National Nuclear Security Administration’s development of a risk-based prioritization 
scheme for all nuclear nonproliferation programs, including R&D. The requested report 
is enclosed. 

We appreciate your continued support for DOE’s important nonproliferation programs. 

If you have any questions, please contact me or Mr. Clarence T. Bishop, Director, Office 
of Congressional, Intergovernmental and Public Affairs, at (202) 586-7332. 


Sincerely, 



Administrator 


Enclosure 

cc: The Honorable Robert F. Bennett 
Ranking Member 


Printed with soy ink on recycled paper 
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Department of Energy 

National Nuclear Security Administration 
Washington DC 2058S 

April 8, 2010 

OFFICE OF THE ADMINISTRATOR 


The Honorable Carl Levin 
Chairman 

Committee on Armed Services 
United States Senate 
Washington, DC 20510 

Dear Mr. Chairman: 

The House report on the FY 201 0 Energy and Water Development Appropriations bill 
(House Rep. 1 11-203) requests the Department of Energy to provide a status report on 
the National Nuclear Security Administration’s development of a risk-based prioritization 
scheme for all nuclear nonproliferation programs, including R&D. The requested report 
is enclosed. 

We appreciate your continued support for DOE’s important nonproliferation programs. 

If you have any questions, please contact me or Mr. Clarence T. Bishop, Director, Office 
of Congressional, Intergoverrunental and Public Affairs, at (202) 586-7332. 


Sincerely, 



Administrator 


Enclosure 

cc: The Honorable John S. McCain 
Ranking Member 


Printed with- soy ink on myeled paper 
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Department of Energy 

National Nuclear Security Administration 
Washington OC 20585 

April 8, 2010 

OFFICE OF THE ADMINISTRATOR 


The Honorable David R. Obey 
Chairman 

Committee on Appropriations 
U.S. House of Representatives 
Washington, DC 20515 

Dear Mr. Chairman: 

The House report on the FY 2010 Energy and Water Development Appropriations bill 
(House Rep. 111-203) requests the Department of Energy to provide a status report on 
the National Nuclear Security Administration’s development of a risk-based prioritization 
scheme for all nuclear nonproliferation programs, including R&D. The requested report 
is enclosed. 

We appreciate your continued support for DOE’s important nonproliferation programs. 

If you have any questions, please contact me or Mr. Clarence T. Bishop, Director, Office 
of Congressional, Intergovernmental and Public Affairs, at (202) 586-7332. 


Sincerely, 



Administrator 


Enclosure 

cc: The Honorable Jerry Lewis 
Ranking Member 


tinted with soy ink on recycled paper 



200 



Department of Energy 

National Nuclear Security Administration 
Washington OC 20585 

April 8, 2010 

OFFICE OF THE ADMINISTRATOR 


The Honorable Dee Skelton 
Chainnan 

Committee on Armed Services 
US. House of Representatives 
Washington, DC 20515 

Dear Mr. Chainnan: 

The House report on the FY 2010 Energy and Water Development Appropriations bill 
(House Rep. 111-203) requests the Department of Energy to provide a status report on 
the National Nuclear Security Administration’s development of a risk-based prioritization 
scheme for all nuclear nonproliferation programs, including R&D. The requested report 
is enclosed. 

We appreciate your continued support for DOE’s important nonproliferation programs. 

If you have any questions, please contact me or Mr, Clarence T. Bishop, Director, Office 
of Congressional, Intergovernmental and Public Affairs, at (202) 586-7332. 

Sincerely, 



Administrator 


Enclosure 

cc: The Honorable Howard P. McKeon 
Ranking Member 


Prmied with soy ink on recycled paper 
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Department of Energy 

National Nuclear Security Administration 
Washington DC 20585 

April 8,2010 

OFFICE OF THE ADMINISTRATOR 


The Honorable Peter 3 . Visclosky 
Chairman 

Subcommittee on Energy 
and Water Development 
Committee on Appropriations 
U.S. House of Representatives 
Washington, DC 20515 

Dear Mr. Chairman: 

The House report on the FY 2010 Energy and Water Development Appropriations bill 
(House Rep. 111-203) requests the Department of Energy to provide a status report on 
the National Nuclear Security Administration’s development of a risk-based prioritization 
scheme for all nuclear nonproliferation programs, including R&D. The requested report 
is enclosed. 

We appreciate your continued support for DOE’s important nonproliferation programs. 

If you have any questions, please contact me or Mr. Clarence T. Bishop, Director, Office 
of Congressional, Intergovernmental and Public Affairs, at (202) 586-7332, 

Sincerely, 

Thomas P. D’Agostino 
Administrator 


Enclosure 

cc: The Honorable Rodney P. Frelinghuysen 
Ranking Member 


Printetl widi st^ tnic on recycled paper 
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Department of Energy 

National Nuclear Security Administration 
Washington DC 20585 

April 8, 2010 

OFFICE OF THE ADMINISTRATOR 


The Honorable Daniel K. Inouye 
Chairman 

Committee on Appropriations 
United States Senate 
Washington, DC 20510 

Dear Mr. Chairman: 

The House report on the FY 2010 Energy and Water Development Appropriations bill 
(House Rep. 1 1 1 -203) requests the Department of Energy to provide a status report on 
the National Nuclear Security Administration’s development of a risk-based prioritization 
scheme for all nuclear nonproliferation proems, including R&D. The requested report 
is enclosed. 

Wc appreciate your continued support for DOE’s important nonproliferation programs. 

If you have any questions, please contact me or Mr. Clarence T. Bishop, Director, Office 
of Congressional, Intergovernmental and Public Affairs, at (202) 586-7332. 

Sincerely, 

Thomas P. D’Agostino 
Administrator 


Enclosure 

cc: The Honorable Thad Cochran 
Ranking Member 


Printed with soy ink on recjKled paper 
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Report on Status of Risk-Based Prioritization Scheme 
Defense Nuclear Nonproliferation 
National Nuclear Security Administration (NNSA) 


Background 

The House report on the FY 2010 Energy and Water Development Appropriations bill (H.Rep. 

1 1 1-203) requests the Department to provide a status report to the Appropriations Committee 
within 90 days of enactment of the bill on the NNSA’s development of a risk-based prioritization 
scheme for all nuclear nonproliferation programs, including R&D (pg 89). 

“To better inform budget formulation, the Committee directs the NNSA to develop a risk-based 
prioritization scheme for ail nuclear nonproliferation programs, including R&D and provide a 
status report within 90 days of enactment.” 

Individual Program Risk Assessment 

Each program within the Office of Defense Nuclear Nonproliferation (DNN) applies a particular 
formula to assess risk, determine whether security at a given site is adequate, and prioritize 
activities. Detailed below is an explanation of how risk is assessed for the following DNN 
propams: 

• International Nuclear Materials Protection and Cooperation (INMP&C) 

• Global Threat Reduction Initiative (GTRI) 

• Nonproliferation and Verification Research & Development 

Additionally, the Office of Defense Nuclear Nonproliferation has developed an overarching risk 
assessment methodology that is used by all DNN programs. These established criteria help 
evaluate risk, prioritize among nonproliferation program activities, and inform budget 
allocations. 

The International Nuclear Materials Protection and Cooperation (INMP&C) program uses a 
formula to quantitatively assess risk for Material Protection Control and Accounting (MPC&A): 
Risk = Frequency of Attack x Consequence of Loss x ( 1 - Probability of System Effectiveness). 
Each of these variables is represented by a value within a range from 0.0 (no probability) to 1.0 
(certainty). The Frequency of Attack always equals 1.0 (for analysis purposes, we assume an 
attack will occur). Consequence of Loss (C) is a value placed on the relative lethality, 
portability, and/or nature of the nuclear target. For nuclear warheads, that value equals 1 .0, the 
highest possible consequence value. “System Effectiveness” is a critical value that represents the 
relative capability of the physical protective system (PPS) to detect, assess, interrupt, and 
neutralize specified threats. As no systems are perfectly effective under all conditions, the actual 
System Effectiveness (Probability of Effectiveness or PE) is assumed to be some value less than 
1.0. (1- PE) describes the probability of system ineffectiveness. The conditional Risk formula 
is: R = F X C x (1 -PE), where: 

R = Conditional Risk 
F = Frequency of Attack (1 .0) 

C = Consequence of Loss 

PE = Probability of (Physical Protective) System Effectiveness 
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The INMP&C program determines appropriate upgrade strategies based on risk determinations 
and detailed security upgrade methodologies contained in the MPC&A Programmatic Criteria 
Document and the Sustainability Guidelines Document. 

The Second Line of Defense program uses two complementaiy prioritization approaches, one for 
its Core Program and one for its Megaports Initiative. Under the Core Program, DOE/NNSA 
deploys equipment at land borders, airports and feeder seaports. 

The SLD Core Program uses a variety of tools to prioritize countries and sites. It has funded risk 
modeling at Los Alamos National Laboratory and Sandia National Laboratories. These models 
utilize factors such as past smuggling events, proximity to nuclear material, corruption, etc. The 
Core Program targets sites in three types of countries: source, transit and destination countries. 
Source countries are those with recognized stockpiles of weapons useable nuclear materials. 
Transit countries include the Caucuses, Eastern Europe, and Central and South Asian countries. 
Destination countries include countries in the Middle East, North Korea, and others. In addition, 
the Core Program has funded regional studies and risk assessments through other subject matter 
expert contractors. Sites are prioritized using model results and other information such as input 
gained from discussions with host country governments, who share smuggling and traffic volume 
information. One overriding goal of the program is to stop illicit trafficking as close to the 
source as possible, before material has been fabricated or assembled into a device. The further 
through the fabrication process, the greater the investment by a terrorist and the more likely that 
the material/device will be well protected from detection. 

The Megaports Initiative follows a strategy that considers the volume, origin, and destination of 
container cargo movement through a port, the likelihood that nuclear material might be smuggled 
through a port and the country’s willingness to participate in the program. DOE/NNSA 
considers both ports of high volume and ports in areas of high strategic interest or threat. 

Working closely with the national laboratories, DOE/NNSA developed a Maritime Prioritization 
Model (MPM) to assist in the evaluation of candidate ports considering both the volume of 
containers handled and the potential threat. The model considers factors such as terrorist groups 
operating in the country, the human development index for the country, the presence of special 
nuclear material in the country, governance data, ship movements into and out of the ports, and 
estimated scannable volume. Using this model, we have identified approximately 100 ports of 
interest (of the approximately 700 ports that ship to the U.S.). Implementation of the Megaports 
Initiative at these 100 ports will result in the scanning of approximately 50 percent of global 
shipping traffic. 

The Global Threat Redaction Initiative (GTRl) program follows a three-step prioritization 
process, reflected in its “Protection and Sustainability Criteria” (updated January, 2010), which 
provides a systematic method to prioritize projects and assign resources, and a graded, risk-based 
approach to integrated protection of nuclear and other radioactive materials domestically and 
internationally. The three-step process involves: 1) determining the attractiveness of the 
nuclear/radiological material, 2) assessing other risk factors, and 3) assigning a prioritization 
score. This process is illustrated in the figures below. 
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Figure 1. GTRI Priori tization Process 


— STEP 3— 



OTHER PRlORITIZAnON FACTORS 


In step 1, GTRI assigns a Material Attractiveness Level based on amount and type of 

nuclear/radioiogical material. 

Figure 2. GTRI Material Attractiveness Levels 
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Step 2 involves assigning Other Prioritization Factors based on the location and security situation 
of the material. 


Figure 3. Other Prioritization Factors 
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Finally, step 3 involves combining the Material Attractiveness Level and Other Prioritization 
Factors together to detemiine the final GTRI Prioritization Level 

Figure 4. GTRI Prioritization Levels 
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The GTRI Prioritization Level is used to develop QTRl’s lifecycle plan, and aids in determining 
which projects should be undertaken each fiscal year, given budget constraints. 


The Office of Nonproliferation and Verification Research & Development assesses and 
manages risk through a two-tiered approach. The first tier is designed to manage risk across the 
R&D programs as a component of a long-term strategic prioritization of research activities. The 
second tier is determined through a process of selection of individual projects utilizing a 
standardized merit review proces.s practiced across federal R&D funding agencies. 

Further, the R&D program utilizes internal and external expert opinion to develop program 
prioritization and drive down risk. Among the external groups consulted are a number of 
intergovernmental executive and working level groups to inform decision making. These groups 
represent the user community to ensure that R&D efforts address fiiture nonproliferation needs 
and to identify areas of greatest risk to U.S. security and rank the investment requirements in 
those areas. 

Some examples include: 

• Counterproliferation Review Committee fCPRCl - Senior leaders from DOE, DoD, State 
and other agencies provide a bi-annual report to Congress on R&D trends applicable to 
national-level counterproliferation efforts; 

• Whit e Ho use. Offic e of Science and Technology Policy fOSTP) Committees - Multiple 
OSTP-!ed w’orking groups under the National Science and Technology Council (NSTC) 
set technology roadmaps for future federal investments; 
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• SEaceTMlMSiaLMiance - A forum for the R&D leaders from agencies engaged in 
space systems development and operations that coordinates technical programs and 
develops plans to address national needs/gaps in space technology and industrial capacity; 
anti 

• Nuclear. Test I ntelligence Committee - A forum of agencies with roles in monitoring, 
analyzing, and, reporting nuclear activity that coordinates and reviews developments and 
plans future capability. 

The internal community routinely consulted consists of technical experts from across the U.S. 
national laboratories, academia and industry to provide strategic advice and opinion on individual 
programs and on the risks associated with each research area. These assessments minimize risk 
through identification of areas of potential technological suqtrise that require long-term, higli- 
risINhigh-payoff technological investment. 

This sequential, tiered process of risk reduction results in specific technology development 
roadmaps, which provide programmatic guidance over multiple years and ensure the highest 
quality technical product for the least inve.stment. An example of one programmatic roadmap, in 
this case for the development of new technologies to detect the illicit movement of highly 
enriched uranium or plutonium - which could be used in a nuclear weapon - is shown below. 

Figure 5. Risk assessment for technology' areas in Special Nuclear Material Movement 
Detection. 
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Roadmaps such as the one presented above have been developed for all major programs in the 
Office of Nonproliferation and Verification R&D. These roadmaps are continually updated and 
reassessed through the aforementioned processes to ensure that the programs are on the technical 
cutting edge while providing the best value for the resources e.Kpended. 
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DNN Risk Assessment 

While the various nonproliferation programs at NNSA have developed a variety of 
methodologies over the years for prioritizing the threat reduction efforts within their programs’ 
purview, DNN also makes use of a risk assessment methodology to prioritize and evaluate trade- 
offs across the full range of nonproliferation programs that would otherwise defy easy 
comparisons. These risk trade-offs are used to inform decision making, and the full scope of 
national security demands is evaluated within available resources throughout the Planning, 
Programming, Budgeting, and Evaluation (PPBE) process. 

Some fundamental principles underlie the DNN risk assessment methodology. First, even with 
the hypothetical situation of unlimited resources, it is not possible to completely eliminate all 
proliferation risk. Second, not all threats are equally probable or consequential. Therefore, the 
DNN program management methodology reflects the view that it is possible to manage and 
minimize the many variable risks by addressing the most credible and most serious threats before 
attempting to mitigate lesser threats. 

To implement this approach, NNSA prioritizes activities considered part of the first line of 
defense against nuclear terrorism and proliferation: funding for efforts to secure special nuclear 
materials at their site of origin, as it becomes progressively more difficult to detect and secure 
such material once it has been moved; and material disposition to reduce the total amount of 
material that requires security. NNSA then focuses down the risk continuum on second line of 
defense activities to detect materials in transit, especially across international borders and other 
transit sites, to reduce the availability of the technologies and technical expertise to create these 
materials, and securing radiological source materials. 

PPBE Process 

The PPBE process is the fundamental business process in the NNSA. It provides the mechanism 
to conduct horizontal integration of NNSA priorities, and perform cost-performance trade-offs. 
The Strategic Planning phase at the start of the PPBE process is essentially “fiscally 
unconstrained” and assures that all requirements, new ideas, and novel approaches are raised for 
discussion and considered. The Administrator’s strategic planning guidance (sometimes issued 
annually but not always) illuminates his long-term vision, priorities, and issues faced by NNSA 
as a whole, and it establishes the fiscal framework for the Programming phase of the process. It 
sometimes identifies “emerging issues” that might challenge the NNSA Baseline Program and 
may also direct some “excursions” to be studied further during the Programming phase. 

The Ptogranuning phase is fiscally-constrained, and uses the previous year’s Future Years 
Nuclear Security Plan (FYNSP) estimates as its starting point. The programming process uses a 
number of documents to: 1) develop proposals to update and rebalance baseline programs; 2) 
identify for discussion changes needed to policy and program implementation, and; 3) clarify and 
memorialize NNSA programming process decisions. These include internal multi-year program 
plans, NNSA Program and Fiscal Guidance, individual program guidance documents and 
priorities to field elements, and major construction data sheets, to name a few. 
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PPBE Risk Assessment Criteria 

Within the PPBE process DNN considere eight criteria to help evaluate risk, prioritize among 
nonproliferation program activities, and inform budget allocations. The criteria are as follovifs: 

Budgetary Risk 

Urgency 

Policy priority 

Likelihood of crisis 

Legal obligation or other commitment 

Opportunity to save money and/or time 

Unique opportunity (political/technological) 

Other parties involved 

Other departments and agencies use different criteria to evaluate risk. The Department of 
Defense, Federal Bureau of Investigation, Central Intelligence Agency, Department of Homeland 
Security, Department of Health and Human Services, etc., are each focused on a different set of 
problems and view certain phenomena as more or less threatening or benign - more or less 
meaningful in their judgment in terms of evaluating how they should allocate their marginal 
funds. The GAO has correctly noted that program managers are in the best position to assess the 
risks associated with their own programs and to develop and implement appropriate policies and 
controls to mitigate the risks they encounter. 

Budget Risk 

“Budget risk" refers to the threat posed to the program by the current or projected level of 
funding. It is not useful in every single programmatic decision, because it refers to a problem 
that only results when funding for a particular effort is judged insufficient to achieve a 
desired objective. Using this criterion, underfunded capita! construction projects would 
likely be characterized as “at funding risk” because construction projects require funding in 
discreet chunks, rather than as periodic and possibly variable revenue streams. A program at 
funding risk would be a candidate for increased budgetary attention if, tvithout additional 
funds, the program would fail to achieve critical milestones. Among the questions a manager 
would have to answer regarding this criterion are: 

What is the budgetary risk to this program if it doesn’t receive the requested fimding? Is the 
program likely to fail without new funding? Can the program satisfy its goals with the 
funding originally projected for it over the FYNSP or over the projected life cycle of the 
project or program? 

Urgency 

“Urgency” refers to the time dimension of the consequences associated with not funding a 
particular request. A program advocate would present an urgent need for funding if within 
the time horizon envisioned for the budget request (18-24 months) there was a foreseeable 
need for funds that could not be accommodated by a slower process (e.g., until a 
reprogramming request could be completed), and if the nature of the need increased as a 
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function of time. There are many examples of programs with budgetary needs, but if the 
requirement does not increase as a function of time, then it would not be considered “urgent.” 
Urgency, as a criterion for budgetary attention, requires that an element of exigency or 
impending crisis be present. A program manager seeking to claim an urgent requirement 
would have to be prepared to answer questions such as the following: 

Is there something time-critical about this problem that should affect the decision about 
funding? Does a particular action or decision have to be taken within the time horizon of the 
current budget cycle? 

Policy Priority 

"Policy priority” refers to the degree of convergence between the policy impetus behind a 
funding request and U.S. foreign policy, as expressed by a variety of documents, including 
but not limited to; the National Security Strategy, the National Strategy to Combat Weapons 
of Mass Destruction, relevant National Security Policy Decisions (NSPDs), Secretarial 
commitments, the Department of Energy and NNSA strategic plans, statutory or treaty 
requirements, and legislative guidance. Funding requests that can be shown to advance 
policy preferences spelled out in documents such as those cited above are more likely to 
enjoy support than proposals that advance ideas not already endorsed by policy deliberations. 
Advocates can be expected to answer questions such as: 

What is the policy priority of this program and its funding need? Does the policy priority 
accord with those expressed in relevant NSPDs, the National Security Strategy, the National 
Strategy to Combat Weapons of Mass Destruction, Secretarial policy positions, the NNSA 
Strategic Planning Guidance, and the individual program ofSce strategic plan? 

Crisis Likely 

A program advocate is more likely to get increased funding upon demonstration that a crisis 
of some sort is likely in the absence of that funding. However, alarming claims are 
sometimes suspect, and a merely challenging situation has to assume significant proportions 
of demonstrable authenticity to get previously-unanticipated funding. Furthermore, this 
criterion is not the same as “urgency.” The difference is that this criterion asks “how 
dangerous is the event that might transpire” if a decision were made to not fund, rather than 
asking about the time-criticality of the funding. An advocate deploying this argument would 
need to be able to credibly answer the following: 

Is there any likelihood of an international crisis as a result of not funding this request? For 
example, could a war break out or could a serious terrorist incident occur as a result of not 
funding this request? Could failure to fund the request trigger a major political crisis, such as 
a coup in another country, or present a major political embarrassment to the United States? 
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Legal obligation or other commitment 

Another important criterion we consider in evaluating how to allocate relatively scarce 
resources is what the U.S. legal obligation or other commitment may be in carrying out 
proposed activities. Legal requirements can be found in treaties and other agreements to 
which the United States is a signatory. Given the binding, legal nature of these mandates, 
associated funding requests are treated earnestly and with gravity. Other undertakings, such 
as Secretarial commitments or the continuation of highly- visible, long-standing practice, also 
present a pressing sense of importance. An advocate who deploys this argument would have 
to be able to answer the following question; 

Does the United States or the Department of Energy bear some legal or other obligation to 
fund this effort, such as by treaty, court ruling, legislation, regulation or longstanding and 
expected practice? 

Opportunities to save time or money 

It is sometimes the case that we may be able to accelerate ongoing work or take advantage of 
economies of scale if we can commit funds to some projects earlier in their life cycle than 
later or originally anticipated. We are always attentive to fleeting opportunities to perform 
work that would be relatively less expensive to accomplish in the present than might be in the 
long run. For example, we may evaluate two proposed projects of roughly equal 
nonproliferation value, but one of them may pave the way to a new technology that could 
accelerate progress in another program. Such a benefit would be one of the criteria we 
consider in allocating marginal nonproliferation funds. An advocate using this argument 
would have to be able to answer the following questions; 

Does this proposed expenditure carry with it any opportunity to save time or money in the 
long run if funded now, rather than later? Could the proposal accelerate work by a 
measurable and meaningful amount of time? Might the incremental expenditure sooner than 
planned actually result in a decreased lifecycle cost? 

Unique opportunity (political or technological) 

Even more frequent than opportunities to accelerate work or reduce overall expense, we often 
encounter political changes or technological opportunities that partially direct our allocation 
decisions. Examples abound in current news events, intelligence traffic and diplomatic 
reporting, but the 2003 decision by Libya to renounce its WMD program is a particularly 
good example of a unique political environment that required us to respond quickly and 
meaningfully to the unexpected opportunity. Similarly, technological opportunities also 
present themselves, and make it more desirable to undertake some activities than might have 
been the case without the technology. A manager proposing additional funding with this line 
of argument would have to answer the following; 

Does this proposed expenditure carry with it any unique opportunity to 1) take advantage of 
favortrirle political developments in a foreign country, 2) make use of a recent technological 
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advance that wasn’t available earlier or that will be lost later, or; 3) take advantage of a 
particular market condition (e.g., low uranium prices on the world market)? 

Other parties involved 

The final criterion among those we typically consider as we evaluate risk in disparate NNSA 
nonproliferation programs is whether or not other parties are involved. For example, two 
proposals may enjoy roughly equal nonproliferation value, but one may carry with it an 
industry partner or a foreign government willing to commit matching funds to the venture. A 
second example exists in the support the USG provides to organizations such as the Nuclear 
Suppliers Group (NSG) or the International Atomic Energy Agency (IAEA). For example, 
we might consider the benefit of funding a specific capability for the NSG or a new 
technology to the IAEA, and would evaluate the impact of the expense against the clear 
benefit of multilateral action against a particular threat. An advocate using this argument 
would have to be able to answer the following question: 

Does this proposed expenditure carry with it any opportunity or obligation because other 
parties or equities are involved, such as a private company, bilateral or multilateral partners, 
or a non-govemmental organization that is prepared to contribute to this work? 

Conclusion 

These evaluations are not produced as formal documents, but they serve as a valuable tool in 
helping senior nonproliferation managers think clearly and systematically about the costs and 
benefits of various funding alternatives, particularly with respect to how well those proposals 
align with the numerous planning documents that underpin a coordinated foreign policy in 
general, and DNN nonproliferation policy and programs in particular. These criteria form the 
basis for the budget advocacy briefings made to each successively higher level of management in 
the course of transforming strategic planning and programming deliberations into concrete 
budget proposals and program plans as part of the PPBE process. All program advocates must 
make their case for funding on the basis of these criteria. Other criteria are possible, and we 
remain open to the development of new criteria, but these have been shown to be effective in 
advancing those programmatic proposals that offer the greatest nonproliferation benefit available 
from funding. 

Although there is no mandate for using any particular risk assessment method, we recognize such 
tools to be valid decision support aids that help us establish and prioritize programmatic funding 
requirements in general, and help determine how to best use the marginal nonproliferation dollar 
in particular. We consider the use of this risk assessment methodology to be part of a balanced 
approach to program management that combines careful risk assessment with long-standing best 
practices in program management. In the FY 2012-2016 PPBE process DNN plans to 
continually improve pro^am surveillance; to strengthen our ability to monitor world conditions 
that play a vital role in the risk assessment process, and; to prudently modify our perfoimance 
indicators and risk criteria when conditions warrant their adjustment. 
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Department of Energy 

Washington, DC 20585 
April 15,2010 


The Honorable David Obey 
Chairman, Committee on Appropriations 
U.S. House of Representatives 
Washington, D.C. 20515 


Dear Mr. Chairman; 

The Department of Energy is pleased to provide you with the enclosed Nuclear 
Energy Research and Development Roadmap Report to Congress. 

The enclosed report fulfills the provision in House Report 111-203 accompanying 
the Fiscal Year 2010 Energy and Water Development Appropriations Bill that 
requested the Department submit its detailed nuclear energy research and 
development strategy and program plan. 

If you have any questions, please contact me or Ms. Tara Hicks, at 202-586-4180. 

Sincerely, 



Assistant Secretary 
for Nuclear Energy 


Enclosure 

cc: The Honorable Jerry Lewis 
Ranking Member 


Printed with soy ink on recycled paper 
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I NUCLEAR ENERGY RESEARCH AND DEVELOPMENT ROADMAP 


l-xi c i' rivE Summary 


To achieve energy security and greenhouse gas (GHG) emission reduction objectives, the United 
States must develop and deploy clean, affordable, domestic energy sources as quickly as 
possible. Nuclear power will continue to be a key component of a portfolio of technologies that 
meets our energy goals. This document provides a roadmap for the Department of Energy’s 
(DOE’s) Office of Nuclear Energy (NE) research, development, and demonstration activities that 
will ensure nuclear energy remains viable energy option for the United States. 

Today, the key challenges to the increased use of nuclear energy, both domestically and 
internationally, include: 

• The capita! cost of new large plants is high and can challenge the ability of electric utilities 
to deploy new nuclear power plants. 

• The exemplary safety performance of the U.S. nuclear industry over the past thirty years 
must be maintained by an expanding reactor fleet. 

• There is currently no integrated and permanent solution to high-level nuclear waste 
management. 

• International expansion of the use of nuclear energy raises concerns about the proliferation 
of nuclear weapons stemming from potential access to special nuclear materials and 
technologies. 

In some cases, there is a necessary and appropriate federal role in overcoming these challenges, 
consistent with the primary mission of NE to advance nuclear power as a resource capable of 
making major contributions to meeting the nation's energy supply, environmental, and energy 
security needs. This is accomplished by resolving technical, cost, safety, security and 
proliferation resistance barriers, through research, development, and demonstration, as 
appropriate. NE’s research and development (Rc&D) activities will help address challenges and 
thereby enable the deployment of new reactor technologies that will support the current fleet of 
reactors and facilitate the construction of new ones. 

Research and Development Objectives 

NE organizes its R&D activities along four main R&D objectives that address challenges to 
expanding the use of nuclear power: (I) develop technologies and other solutions that can 
improve the reliability, sustain the safety, and extend the life of current reactors; (2) develop 
improvements in the affordability of new reactors to enable nuclear energy to help meet the 
Administration's energy security and climate change goals; (3) develop sustainable nuclear fuel 
cycles; and (4) understanding and minimization of risks of nuclear proliferation and terrorism. 
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NUCLEAR ENERGY RESEARCH AND DEVELOPMENT ROADMAP. 


R&D OBJECTIVE I ; Develop technologies and other solutions that can 
improve the reliability, sustain the safety, and extend the life of current 
reactors 

The existing U.S. nuclear fleet has a remarkable safety and performance record, and today these 
reactors account for 70 percent of the low greenhouse gas (GHG)-emitting domestic electricity 
production. Extending the operating lifetimes of current plants beyond sixty years and, where 
possible, making further improvements in their productivity will generate near-term benefits. 
Industry has a significant financial incentive to extend the life of existing plants, and as such, 
activities will be cost shared. Federal R&D investments are appropriate to answer fundamental 
scientific questions and, where private investment is insufficient, to help make progress on 
broadly applicable technology issues that can generate public benefits. The DOE role in this 
R&D objective is to work in conjunction with industry and where appropriate the Nuclear 
Regulatory Commission (NRC) to support and conduct the long-term research needed to inform 
major component refurbishment and replacement strategies, performance enhancements, plant 
license extensions, and age-related regulatory oversight decisions. DOE will focus on aging 
phenomena and issues that require long-term research and are generic to reactor type, 

R&D OBJECTIVE 2; Develop impi-ovements in the affordability of new 
reactors to enable nuclear energy to help meet the Administration’s energy 
security and climate change goals 

If nuclear energy is to be a strong component of the nation’s future energy portfolio, barriers to 
the deployment of new nuclear plants must be overcome. Impediments to new plant deployment, 
even for those designs based on familiar light-water reactor (LWR) technology, include the 
substantial capita! cost of new plants and the uncertainties in the time required to license and 
construct those plants. Although subject to their own barriers for deployment, more advanced 
plant designs, such as small modular reactors (SMRs) and high-temperature reactors (HTRs), 
have characteristics that could make them more desirable than today’s technology, SMRs, for 
example, have the potential to achieve lower proliferation risks and more simplified construction 
than other designs. The development of next-generation reactors could present lower capital 
costs and improved efficiencies. These reactors may be based upon new designs that take 
advantage of the advances in high performance computing while leveraging capabilities afforded 
by improved structural materials. Industry plays a substantial role in overcoming the barriers in 
this area. DOE provides support through R&D ranging from fundamental nuclear phenomena to 
the development of advanced fuels that could improve the economic and safety performance of 
these advanced reactors. Nuclear power can reduce GHG emissions from electricity production 
and possibly in co-generation by displacing fossil fuels in the generation of process heat for 
applications including refining and the production of fertilizers and other chemical products. 
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R&D OBJECTIVE 3: Develop Sustaln^le Nuclear Fue! Cycles 

Sustainable fuel cycle options are those that improve uranium resource utilization, maximize 
energy generation, minimize waste generation, improve safety, and limit proliferation risk. The 
key challenge is to develop a suite of options that will enable future decision makers to make 
informed choices about how best to manage the used fuel from reactors. The Administration has 
established the Blue Ribbon Commission on America’s Nuclear Future to inform this waste- 
management decision-making process, DOE wil! conduct R&D in this area to investigate 
technical challenges involved with three potential strategies for used fuel management; 

• Ome-Through ~ Develop fuels for use in reactors that would increase the efficient use of 
uranium resources and reduce the amount of used fuel requiring direct disposal for each 
megawatt-hour (MWh) of electricity produced. Additionally, evaluate the inclusion of 
non-uranium materials (e.g., thorium) as reactor fuel options that may reduce the long-lived 
radiotoxic elements in the used fuel that would go into a repository. 

» Modified Open Cycle - Investigate fuel forms and reactors that would increase fuel 
resource utilization and reduce the quantity of long-lived radiotoxic elements in the used 
fuel to be disposed (per MWh), with limited separations steps using technologies that 
substantially lower proliferation risk. 

<• Full Recycling - Develop techniques that will enable the long-lived actinide elements to be 
repeatedly recycled rather than disposed. The ultimate goal is to develop a cost-effective 
and low proliferation risk approach that would dramatically decrease the long-temi danger 
posed by the waste, reducing uncertainties associated with its disposal. 

DOE will work to develop the best approaches within each of these tracks to inform waste 
management strategies and decision making. 

R&D OBJECTIVE 4: Understand and minimize the risks of nuclear 
proliferation and terrorism 

It is important to assure that the benefits of nuclear power can be obtained in a manner that limits 
nuclear proliferation and security risks. These risks include the related but distinctly separate 
possibilities that nations may attempt to use nuclear technologies in pursuit of a nuclear weapon 
and that ten'orists might seek to steal material that couid be used in a nuclear explosive device. 
Addressing these concerns requires an integrated approach that incorporates the simultaneous 
development of nuclear technologies, including safeguards and security technologies and 
systems, and the maintenance and strengthening of non-proliferation frameworks and protocols. 
Technological advances can only provide part of an effective response to proliferation risks, as 
institutional measures such as export controls and safeguards are also essential to addressing 
proliferation concerns. These activities must be informed by robust assessments developed for 
understanding, limiting, and managing the risks of nation-state proliferation and physical 
security for nuclear technologies. NE will focus on assessments required to inform domestic fuel 


APRILIOIO 


vii 



224 


NUCLEAR ENERGY RESEARCH AND DEVELOPMENT ROADMAP: 


cycle technology and system option development. These analyses would complement those 
assessments perforated by the National Nuclear Security Administration (NNSA) to evaluate 
nation state proliferation and the international nonproliferation regime. NE will work with other 
organizations including tlie NNSA, the Department of State, the N RC, and others in further 
defining, implementing and executing this integrated approach. 

R&D Areas 

The Department expects to undertake R&D in a variety of areas to support its role in the 
objectives outlined above. Examples include: Figure I . Major Elements of a 

Science-Based Approach 

» Structural materials 

• Nuclear fuels 

• Reactor systems 

• Instrumentation and controls 

• Power conversion systems 

• Process heat transport systems 

• Dry heat rejection 
» Separations processes 
» Waste forms 

• Risk assessment methods 

• Computational modeling and simulation 

R&D Approach 

A goal-driven, science-based approach is essential to 
achieving the stated objectives while exploring new technologies and seeking transformational 
advances. This science-based approach, depicted in Figure 1, combines theory, experimentation, 
and high-performance modeling and simulation to develop the fundamental understanding that 
will lead to new technologies. Advanced modeling and simulation tools will be used in 
conjunction W'ith smalier-scale, phenomenon-specific experiments informed by theoty to reduce 
the need for large, expensive integrated experiments. Insights gained by advanced modeling and 
simulation can lead to new theoretical understanding and, in turn, can improve models and 
experimental design. This R&D must be informed by the basic research capabilities in the DOE 
Office of Science (SC). 

NE maintains access to a broad range of facilities to support its research activities. Hot cells and 
test reactors are at the top of the hierarchy, followed by smaller-scale radiological facilities, 
specialty engineering facilities, and small non-radiological laboratories. NE employs a multi- 
pronged approach to having these capabilities available when needed. The core capabilities rely 
on DOE-owned irradiation, examination, chemical processing and waste form development 
facilitie.s. The.se are supplemented by university capabilities ranging from research reactors to 
materials science laboratories, in the course of conducting this science-ba,5ed R&D, 
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infrastructure needs will be evaluated and considered through the established planning and 
budget development processes. 

There is potential to leverage and amplify effective U.S. R&D through collaboration with other 
nations via multilateral and bilateral agreements, including the Generation IV International 
Forum. DOE is also a participant in Organization of Economic Cooperation and 
Development/Nuclear Energy Agency (OECD/NEA) and International Atomic Energy Agency 
(IAEA) initiatives that bear directly on the development and deployment of new reactor systems. 
In addition to tiiese R&D activities, international interaction supported by NE and other 
government agencies will be essential in establishment of international norms and control 
regimes to address and mitigate proliferation concerns. 
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1 . Introduction 


Access to afTordable, abundant energy - chiefly from fossil fuel sources - has been a key enabler 
of economic growth since the industrial Revolution. However, as the first decade of the 21'* 
century draws to a dose, the United States finds itself confronted with economic, environmental, 
and national security challenges related in part to the manner in which our society produces, 
distributes, and uses energy. Continued access to plentiful, secure, and cnviroiii”.c':iail'. hc-di.:]! 
energy is fundamental to overcoming these challenges. 

Nuclear energy is an important element of the diverse 
energy portfolio required to accomplish our national 
objectives. NE conducts research and development, 
and demonstrations, as appropriate, that will help 
enable the benefits of clean, safe, secure and affordable 
nuclear energy to continue and expand. 


This document identifies opportunities and challenges associated with continued and increased 
use of fission energy to enhance our nation's prosperity, security, and environmental quality; 
outlines the NE role and mission in enabling the benefits of nuclear energy for our nation; and 
presents a strategy and roadmap to guide the NE scientific and technical agenda. The report 
presents a high-level vision and framework for R&D activities needed to keep tlie nuclear energy 
option viable in the near term and to expand its use in the decades ahead. 

Section 2 describes the current energy production and utilization landscape in the United States. 
Section 3 articulates NE’s fundamental mission and role in enabling nuclear energy solutions and 
presents the four R&D objectives for nuclear energy development that are the focus of NE 
activities. The details of the roadmap are presented in Section 4. The R&D approach presented 
in Section 5 embodies a goal-oriented, science-based R&D portfolio that includes both 
evolutionary and transformational, high-risk-high-payoffR&D, including those research areas 
that encompass multiple objectives. Finally, Section 6 provides a summary of the objects 
presented in this report. 

This report is not an implementation plan, but rather provides a basis that will guide NE’s 
internal programmatic and strategic planning for research going foiward. 


Nuclear power is a proven 
clean, affordable, domestic 
energy source that is part of 
the current U.S energy 
portfolio 
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The report focuses on R&D activities sponsored by NE. 

The U.S. nuctear industry plays a central role in 
overcoming barriers and is ultimately responsible for 
the commercial deployment of the resulting 
technologies, NE intends to proceed in a manner that 
supports a strong and viable nuclear industry in the 
United States and preserves the ability of that industry 
to participate in nuclear projects here and abroad. 

Finally, it should be noted that in some limited cases, 

NE’s mission extends beyond terrestrial deployment of nuclear energy into other arenas, such as 
space applications of both fission and radioisotope power systems. Some technology 
development needs identified in this document also benefit space applications, but these mission 
arenas are not addressed in this roadmap. Educational programs, while vital, are interwoven 
through the technical programs and are not discussed as separate entities. 


j To achieve its Cl!-;.;.,. 

I security and GHG J-.n t 
objectives, tiic U.S. 111'.', 
develop and deploy dean, 
affordable, domestic onorsfy '< 

sources as quickly as ' 

possible. I 
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2. 1 The Energy Landscape 

The Human Development Indcx^ is a commonly used measure of quality of life. Figure 3 
illustrates that a nation’s standard of living depends in part on energy consumption. Access to 
adequate energy is now and will continue to be required to achieve a high quality of life. 
Economic development, combined with efforts to limit carbon emissions, will likely lead to a 

^ 2007 GHG emissions reported in EPA, Inventory of U.S. Greenhome Gas Emissions and Sinks: 1990 - 2007 EPA 
430-R-Q9-004. April 15, 2009. Administration emission goals taken from the “Testimony of Peter R. Orszag, 
Director of the Office of Management and Budget, Before the Committee on the Budget, U.S. House of 
Representatives” on March 3. 2009 . 

“ The index was developed by the United Nations to enable cross-national comparisons of development and is 
updated in an annual report. Tlie derivation of die index was Introduced in United Nations Development 
Programme, Human Development Report 1990, Oxfoni University Press, 1990. 
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significant expansion of nuclear power. The U.S., in concert with the international community, 
must develop the technologies and systems to accomplish such expansion while limiting 
proliferation risks. 


Figure .J. 2005 Human Development Index vs. Energy Consumption 
(Per Capita Kilograms Oil Ecjuivaient) 



Energy Consumption (kg oil equiv. per capita) 

As we itiove forward, efficiency and conservation will become ever-increasing components of 
energy policy. However, conservation and energy efficiency alone will not be sufficient to 
maintain a desirable quality of life. 

The United States currently consumes roughly 100 quadrillion British Thermal Units (BTU), or 
100 quads, of primary energy.’ This represents 25% of world’s energy consumption in a country 
that produces 30% of the global gross domestic product (GDP), Figure 4 shows energy 
consumption in the United States as a function of sectors and energy sources. At present, 40% of 
the total energy consumed is in the form of electricity, of which about 20 percent is generated by 
nuclear power. With 6 billion metric tons (MT) of emitted carbon dioxide (CO 2 ) as a result of 
fossil fuel usage (see Figure 5), the United States contributes 25 percent of global GHGs emitted. 


^ The data in Figures 5 and 6 are reported by the U.S. DOE Energy Information Agency “An Updated Annual 
Energy Outlook 2009 Reference Case,” 2009. 
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The Administration’s clean energy and climate change objectives are ambitious and achievable. 
Successful achievement of these objectives will require solutions to technical challenges 
associated with various energy sectors, including; 

• Electricity Sector GHG Production - As seen in Figures 4 and 5, the U.S. electricity- 
production sector annually consumes 40 quadrillion BTU of primary energy, producing 
4,150 million MWh of electricity, and emitting 2,400 million MT of CO 2 . The average 
carbon intensity of the U.S. electric-generating sector is 0.58 MT-COi/MWh of electricity 
produced. While far from the world’s highest carbon intensity (China produces 0.87 MT- 
COr/MWh of electricity), U.S. electric-generating-sector carbon intensity is far higher than 
some industrialized countries. For instance, France emits only 0.09 MT-C02/MWh of 
electricity produced. There is clearly both the need for, and the real potential for, 
significant improvement in U.S. electric-generating-sector carbon intensity and GHG 
emissions. 

• Transportation Sector Energy Use and GHG 
Emissions - The transportation sector is currently 
responsible for 33% of GHG emissions (Figure 
5). In addition to more energy-efficient internal 
combustion engines, electrification of the 
transportation sector using new low-carbon 
electricity-generation technologies will assist in 
reducing these emissions. Successful 
electrification of the transportation sector is also 
dependent on improvements in battery technology 
to enable high-density energy storage to meet 
vehicle service range requirements. 

• Industrial Sector Energy Use and GHG Emissions 
- Industrial use of energy is responsible for 1 6 
percent of the country’s GHG emissions (Figure 
5). About half of these emissions come from chemical facilities and oil refineries. The 
development of GHG-free technologies that can generate and deliver significant thermal 
and chemical energy to industry is needed. 

2.2 The Value and Need for an “Energy Portfolio” Approach 

Given the issues noted in Section 2.1, an effective energy policy will almost certainly rely on the 
development and use of a portfolio of domestic clean energy sources. This is true not only 
because of resource limits at various points in the energy supply chain but also because all 
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energy sources face economic, technical, and societal risks to their successful deployment.'* 

R. Socolow and S. Pacala, in “A Plan To Keep Carbon In Check,”*’ have demonstrated the 
potential for energy portfolio approaches to enhance U.S, energy security' and reduce the threat 
of global warming. The following section discusses the role of nuclear energy as an element of 
the U.S. energy portfolio. 


Nuciear Energy as an Element of the Future U.S. Energy Portfolio 


In 2007, the 104 light-water 

reactors (LWRs) currently Figw*-** U.S. Nuclear Energy History, i 980 - 2008 

operating in the United ^ 

States generated 806 billion | , 00 . — 

kilowatt-hours (kW-hrs), » yr 

equivalent to 92 gigawatt- 1 § / .y'~sX — 

years (GWe-yrs). As shown ^ 4 60 - Bsctrint). 

in Figure 6, even though the 5 S 

generating capacity of the .S' 

nuciear fleet has been J- ' 

essentially flat for almost 0 I , , . , . . . . , . , , . , - .■r-T-r - r-.-. - i-r-f- i -r- 

twenty years, the production 

of nuclear electricity Year 

. , , , (EIA, Annuo/ Energy Rev/ew 2005) 

continued to grow largely as 

a result of increased capacity factors. The fleet’s average capacity factor improved from 56.3% 
in 1980 to 91.9% in 2008.*’ This improvement was driven by reactor operators and the efforts of 
the Electric Power Research Institute (EPRl), spurred by NE-sponsored R&D into high-burnup 
fuels that allowed utilities to shift from 1 2-month operating cycles to 1 8- or 24-month operating 
cycles that reduced downtime. Additionally, some growth can be attributed to power uprates that 
increased capacity at existing plants. 


(EIA, Annuo/ Energy Review 2008) 


While in operation, nuclear power plants do not emit GHGs. Every MWh of electricity produced 
with nuclear energy avoids tlie emission of approximately 1 .0 MT of COj if the same amount of 
energy had been generated with conventional coal-fired technologies or approximately 0.6 MT 
of CO 2 if the energy had been produced with natural gas. Since the per capita electricity' 
consumption in the United States is approximately 14 MWh of electricity per year per person, 
nuclear energy offers the prospect of avoiding what could otherwise be an annua! personal 
carbon footprint from electricity production of up to 14 MT of CO 2 . In addition, nuclear power 


R. Socolow and S. Pacala, "Stabilization Wedges: Solving the Climate Problem for the Next 50 Years with Current 
Technologies." Science, .August 13, 2004; 968-972. 

^ ScienUfic American, September 2006 
® EIA, Annual Energy Review 2008, Table 9.2. 
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is dependable. It is available day or night, when the wind is blowing and when it is not. After 
more than three decades of outstanding safety performance, the public acceptance of nuclear 
energy has turned in favor of its deployment’ However, continued and increased use of nuclear 
energy faces several key challenges: 

• Capital Cost - The current fleet of nuclear power plants produces electricitj' at a very' low 
cost (approximately 2-3 cents/kilowatt-hour) because these plants have already repaid the 
initial construction investments. However, the capital cost of a large new plant is high and 
can challenge the ability' of electric utilities to deploy new nuclear reactors. Thus, it is 
important to reduce the capital cost by innovative designs. The introduction of smaller 
reactors might reduce capital costs by taking advantage of series fabrication in centralized 
plants and may reduce financial risk by requiring a smaller up-front investment. 

• Waste Management - At present, no permanent solution to high-level nuclear waste 
management has been deployed in the United States. Innovative solutions will be required 
to assure that nuclear waste is properly managed. The Administration has initiated the 
Blue Ribbon Commission on America’s Nuclear Future to conduct a review' of policies for 
managing the back end of the nuclear fuel cycle, including all alternatives for the storage, 
processing, and disposal of civilian and defense used nuclear fuel and nuclear waste. The 
results will inform the Government’s process to establish a policy for used fuel and waste 
management. Ultimately, while the need for permanent waste disposal can never be 
eliminated, transition to nuclear energy technologies that significantly reduce the 
production of long-lived radioactive waste - rather than deal with it after it is produced - is 
a desirable goal. 

• Proliferation There is considerable interest in the global expansion of nuclear 
energy. However, such expansion raises concerns about the proliferation of nuclear 
weapons, including nuclear explosive devices, stemming from access to enrichment and 
reprocessing activities that might produce weapons-usable materials. Development of 
innovative technologies and international policies are essential to prevent nuclear 
proliferation by nation-states as weii as nuclear terrorism by rogue entities. Furthermore, a 
more robust capability to evaluate and compare proliferation and terrorism risks is needed. 
In addition, it is in the U.S. interest to engage nations contemplating civil nuclear power for 
the first time in order to help them develop an indigenous infrastructure designed to deploy 
the technology in a safe and secure manner. 

• Safety and Reliability - As existing plants continue to operate and new plants and new 
types of plants are constructed, it is vital diat the excellent safety and reliability record of 
nuclear energy in the United States be maintained. It is also important that the U.S. share 
its experience with other countries and work with them to ensure safe operation of their 
plants. 


^ Ref. http:/.%ww.gal!yp.com/pol!/i 17025/Support-N«c!ear-Energy-lnches-New-High.asp.x. 
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. ' L .^-Oivi AND Goals OF THE 
Office of Nuclear Energy 


The analysis presented in Section 2 supports the conclusion that increased greenhouse gas- free 
eiectricily production is necessary to achieve the transition to a clean-energy economy. 

3. 1 The Office of Nuclear Energy Mission 

The primary mission of NE is to advance nuclear power as a resource capable of meeting the 
nation’s eneigy, environmental, and national security needs by resolving technical, cost, safety, 
security, and proliferation resistance, through R&D and demonstrations, as appropriate. Progress 
in these areas should promote the deployment of fission power systems in a socially acceptable, 
environmentally sustainable, and economically attractive manner. 

Four specific research and development objectives for nuclear energy development outline NE’s 
approach to delivering progress in the areas noted above. The objectives are; 

® R&D Objective 1 - Develop technologies and other solutions that can improve the 
reliability, sustain the safety, and extend the life of current reactors. 

• R&D Objective 2 - Develop improvements in the affordability of new reactors to enable 
nuclear energy to help meet the Administration's energy security and ciimate change goals. 

® R&D Objective 3 - Develop sustainable nuclear feel cycles. 

• R&D Objective 4 - Understand and minimize the risks of nuclear proliferation and 
ten-orism. 

The four objectives are discussed more felly in the following sections. 

3.2 Nuclear Energy R&D Objectives and the Role of NE in Achieving 
Them 

This section presents a description of the four R&D objectives and NE’s role in making progress 
in these areas. 
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3.2. 1 R&D Objective 1 ; Develop Technologies and Other Solutions that Can 
Improve the Reliability, Sustain the Safety, and Extend the Life of Current 
Reactors 

The existing U.S. nuclear fleet has a remarkable safety and performance record, and today these 
reactors account for 70 percent of the low GHG-emitting domestic electricity production. 
Extending the operating lifetimes of current plants beyond sixty years and, where possible, 
making further improvements in their productivity will generate near-term benefits. Industry has 
a significant financial incentive to extend the life of existing plants, and as such, activities will be 
cost shared. Federal R&D investments are appropriate to answer fundamental scientific 
questions and, where private investment is insufficient, to help make progress on broadly 
applicable technology issues that can generate public benefits. 

The DOE role in this R&D objective is to work with industry and, where appropriate, the 
Nuciear Regulatory Commission (NRC) to support and conduct the iong-tenn research needed to 
inform major component refurbishment and replacement strategies, perfomiance enhancements, 
plant license extensions, and age-related regulatory oversight decisions. The DOE R&D role 
will focus on aging phenomena and issues that require long-term research and are generic to 
reactor type. 

3.2.2 R&D Objective 2: Develop Improvements in the Affordability of New 
Reactors to Enable Nuclear Energy to Help Meet the Administration’s 
Energy Security and Climate Change Goals 

If nuclear energy is to be a strong component of the nation’s future energy portfolio, barriers to 
the deployment of new nuclear plants must be overcome. Impediments to new plant deployment, 
even for those designs based on familiar light-water reactor technology, include the substantial 
capital cost of new plants and the uncertainties in the time required to license and construct them. 
More advanced plant designs, such as small modular reactors (SMRs) and high-temperature 
reactors (HTRs), will have additional barriers for deployment. These reactors have 
characteristics that could make them more attractive than today’s technology. SMRs, for 
example, have the potential to achieve lower proliferation risk and more simplified construction 
than other designs. The development of next-generation reactors could present lower capital 
costs and improved efficiencies. These reactors may be based upon new' designs that take 
advantage of the advances in high performance computing while leveraging capabilities afforded 
by improved structural materials, industry’s role in overcoming the bairiers in this area is 
substantial. DOE supports R&D ranging from fundamental nuclear phenomena to the 
development of advanced fuels that could improve the economic and safety performance of these 
advanced reactors. Nuclear power can reduce GHG emissions from electricity production and 
possibly in co-generation by displacing fossil fuels in the generation of process heat for 
applications including refining and the production of fertilizers and other chemical products. 
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3.2.3 R&D Objective 3: Develop Sustainable Nuclear Fuel Cycles 

Sustainable fuel cycle options are those that improve uranium resource utilization, maximize 
energy generation, minimize waste generation, improve safety, and complement institutional 
measures in limiting proliferation risk. The key challenge for the government in this R&D 
objective is to develop a suite of options that will enable future decision makers to make 
infomied choices about how best to manage the used fuel from reactors. DOE will conduct 
R&D in this area to investigate the technical challenges involved with three potential strategies 
for used fuel management. 

• Once-Throitgh - Develop fuels for use in reactors that would increase the efficient use of 
uranium resources and reduce the amount of used fuel for direct disposal for each MWh of 
electricity produced. Additionally, evaluate the inclusion of non-uranium materials (e.g., 
thorium) in reactor fuel options that may reduce the long-lived radiotoxic elements in the 
used fuel that would go into a repositoty. 

• Modified Open Cycle - Investigate fuel forms and reactors that would increase utilization 
of the fuel resource and reduce the quantity of long-lived radiotoxic elements in the used 
fuel to be disposed (per MWh), with limited separations steps using technologies that 
substantially lower proliferation risk. 

• Full Recycling- Develop techniques that will enable the long-lived actinide elements to be 
repeatedly recycled rather than be disposed. The ultimate goal is to develop a cost- 
effective and low proliferation risk approach that would dramatically decrease the long- 
term danger posed by the waste, reducing uncertainties associated with its disposal. 

DOE will work to develop the best approaches within each of these tracks to inform waste 
management strategies and decision making. 

3.2.4 R&D Objective 4; Understand and Minimize the Risks of Nuclear 
Proliferation and Terrorism 

It is important to assure that access to the benefits of nuclear power can be enabled while 
limiting nuclear proliferation and security risks. This goal requires an integrated approach that 
incorporates simultaneous development of nuclear fuel cycle technology, safeguards and security 
technologies and systems, new proliferation risk assessment tools, and non-proliferation 
frameworks and protocols. These activities must be informed by robust assessments that identify 
potential approaches for limiting risks of specific technologies and nuclear fuel cycle system 
options. NE will work with other organizations such as the National Nuclear Security 
Administration (NNSA), the Department of State, the NRC, and others in further defining, 
implementing and executing this integrated approach. Aspects of this research may help to 
inform the exploration of concepts such as international fuel service arrangements. 
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1 Ai'x ixn EGRATED Nuclear 
rNirRc=r Roadmap 


This section presents an objective-focused roadmap to advance nuclear energy technologies. As 
depicted in Figure 7, the activities described here ultimately “unpack” to a suite of science and 
technology development activities, many of which will support more than one R&D objective. 


Mission 


Figure 7, NE Mission, R&D Objectives, and Technologies 


R&D Objectives 


Enabling 

Technologies 



The approach incorporates a portfolio of long-term R&D objectives and a balanced focus on 
evolutionary, innovative, and high-risk-high-payoff R&D in many diverse areas. The 
organization and coordination of the science and technology thrusts (“Enabling Technologies” in 
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Figure 7) will be a focus of program and strategic planning follow-on implementation plants, but 
is briefly addressed in Section 5.2 of this document. 

In laying out the activities in each of the R&D objectives described below, we must remain goal- 
oriented to avoid falling into the trap of doing a great deal of work that, while interesting, fails to 
address the challenges to the deployment of nuclear energy. The following sections highlight 
areas in which NE may undertake future R&D. These R&D activities have been considered with 
the end in mind to ensure that the linkage between research and solution is clear. To that end, in 
depicting the timelines of activity for the R&D objectives below, the charts show a distinction 
between near-term mile.stones toward which the NE R&D plan is designed to progress, 
represented as triangles, and longer-term potential outcomes that provide a framework for the 
milestones, which are shown as ovals. The milestone charts attempt to depict the stages of 
development so as not to leave a sense that new technologies can be immediately deployed at a 
comtneroial level. Not every milestone or potential outcome outlined in these charts represent 
actions that are within DOE’s roles and responsibilities, and research paths will include many 
decision points that require choosing the most promising options for continued R&D. Especially 
a.s technology matures, industry has a role and a responsibility to share the costs of making 
progress. It is ultimately industry’s decision which commercial technologies will be deployed. 
The federal role falls more squarely in the realm of R&D. 

These long-term milestones and potential outcomes are not set in stone, and in some cases the 
following sections outline multiple competing paths within an objective, knowing that ultimately 
only one direction will be chosen. In all cases, the activities, milestones, and plans outlined in 
this docuifient will be reconsidered and revised periodically to ensure that NE R&D is consistent 
with priorities and reflects what we have learned from these efforts. Activities will be reviewed 
and modified as necessary through the established budgetary and decision-making processes. 

Although some smaller component or process “demonstration” activities are mentioned, these 
are largely field tests and other actions to provide proof or validation of system elements. They 
are not large-scale demonstrations like the Next Generation Nuclear Plant (NGNP). Any 
decisions to embark on such large-scale demonstrations will be the result of decision-making 
processes that include the relevant stakeholders in the Executive Branch and Congress and will 
be made in accordance with NEPA and DOE Order 413 requirements. This R&D will enable 
these stakeholders to understand the potential tradeoffs embodied in these decisions. 

4.1 R&D Objective 1; Develop Technologies and Other Solutions 
that Can Improve the Reliability, Sustain the Safety, and Extend 
the Life of Current Reactors 

The cunxnt fleet of 104 nuclear power plants has reliably and economically contributed almost 
20 percent of electricity generated in the United States over the past two decades. However, by 
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2030, even those current nuclear power plants that have received 20-year extensions from the 
NRC authorizing 60 years of life will begin teaching the end of their licensed periods of 
operation. Figure 8 shows projected nuclear energy contribution to domestic generating capacity 
from those plants that have already received 20-year license extensions. If current plants do not 
operate beyond 60 years, the total fraction of generated electricity from nuclear power could 
begin to decline, even with the addition of new nuclear-generating capacity. 

Replacing the current fleet would require hundreds of billions of dollars. Replacement of this 
100 GWe-generating capacity with traditional fossil plants would lead to significant increases in 
CO 2 emissions. Extending operating licenses beyond 60 to perhaps 80 years would enable 
existing plants to continue providing safe, clean and economic electricity without significant 
GHG emissions. TTie objective of this R&D objective is to provide a comprehensive technical 
basis for extending the life of today’s LWRs that could be used to inform licensing and 
managing the long-term safe and economical operation. 


Figure 8. Nuclear Capacity With and Without License Extensions 
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4.1.1 Challenges Facing the Current Fleet 

The following are the major challenges facing the current fleet: 

• Aging and degradation of system structures and components, such as reactor core internals, 
reactor pressure vessels, concrete, buried pipes, and cables. 

• Fuel reliability and performance issues. 

• Obsolete analog instrumentation and control technologies. 
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• Design and safety analysis tools based on 19S0s vintage knowledge bases and 
computational capabilities. 

Industry’s economic incentive to meet these challenges in order to continue the safe and reliable 
operation of existing plants is tremendous. As such, federal activities undertaken in this area will 
be cost-shared with industry. Industry, working through EPRI or through tlie various owners’ 
groups, will engage some of these problems directly. Federal R&D investments are appropriate 
to answer fundamental scientific questions and where private investment is insufficient, to help 
make progress on broadly-applicable technology issues that can generate public benefits. The 
government holds a great deal of theoretical, computational, and experimental expertise in 
nuclear R&D that is not available in industry. The benefits of assisting industry with R&D on 
life-extension apply not only to current plants but also to the next generation of reactor 
technologies still in development. 

■4. 1 .2 R&D Topics for Life Extension and Performance Improvement 

The overall focus of the R&D activities will be to improve a power plant operator’s ability to 
manage the effects of the aging of passive components and increase operational efficiency and 
economics. In selecting projects for federal investment, it is vital that due consideration be given 
not only to how each of the R&D activities support achievement of safety and economic 
sustainability for existing LWRs, but also to how the R&D results will be more broadly 
applicable to the next generation of reactor technologies. These activities should also be 
integrated with outside sources of information and parallel R&D programs in industry, the NRC, 
universities, and other laboratories, both domestic and international. Close coordination with the 
NRC as appropriate is needed to assure that R&D programs focus on issues relevant to licensing. 

The following are R&D topics where ME will focus its efforts to help provide solutions to the 
challenges listed above, thereby helping enable reactor life extension beyond 60 years with 
improved performance. Progress on this long-term and high-risk-high-reward R&D, which 
supports the current nuclear power plant fleet, will provide the scientific underpinnings for plant 
owners to make billion-dollar investment decisions to prolong the economic lifetime of these 
assets. R&D findings will also inform improvements in the lifetime of future-generation reactor 
designs. 

• Nuclear Materials Aging and Degradation - Develop a scientific basis for understanding 
and predicting long-term environmental degradation behavior of materials in nuclear power 
plants. Provide data and methods to assess performance of systems, structures, and 
components essential to safe and sustained nuclear power plant operation. 

• Advanced LWR Nuclear Fuel Development - Improve the scientific knowledge basis for 
understanding and predicting fundamental nuclear fuel and cladding performance in 
nuclear pow'er plants. Apply this information to the development of high-performance, 
high-burnup fuels with improved safety, cladding, integrity, and economics. 
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• Advanced Instrumentation. Information, and Control (II&C) System Technologies - 
Research to address long-term aging and obsolescence of existing instrumentation and 
control technologies and to develop and test new technologies. Establishing a strategy to 
implement long-term modernization of Il&C systems will be the focus of federal R&D, 
while industry will focus on the more immediate benefits of adapting existing digital 
technologies to current plants. NE will work with industry to develop advanced condition- 
monitoring technologies for reliable plant operation, improved understanding of physical 
methods of degradation, and the means to detect and characterize these processes. 

• Risk-Informed Safety Margin Characterization (RISMC) - Bring together risk-informed, 
performance-based methodologies with fundamental scientific understanding of critical 
phenomenological conditions and deterministic predictions of nuclear plant performance to 
provide an integrated characterization of public safety margins in aging nuclear power 
plants. Such an approach will better characterize safety margins and should improve the 
reliability and efticiency of plant operations. RISMC will also be applicable to future 
generations of nuclear power plants. 

• Efficiency Improvement - Improve the efficiency of the current fleet while maintaining 
excellent safety performance is one of the primary objectives of life extension. Power 
uprates have contributed to improving the current fleet's economic performance. This 
activity focuses on developing methodologies and scientific bases to enable more extended 
power uprates. 

» Advanced Modeling and Simulation Tools - Conduct R&D needed to create a new set of 
modeling and simulation capabilities that will be used to better understand the safety 
performance of the aging reactor fleet. These tools will be fully three-dimensional, high- 
resolution, modeling integrated systems based on first-principle physics. To accomplish 
this, the modeling and simulation capabilities will have to be run on modem, highly 
parallel processing computer architectures. 

The sustainability of light water reactors will benefit enormously from advanced modeling and 
simulation capabilities. The NE Modeling and Simulation Hub will integrate existing nuclear 
energy modeling and simulation capabilities with relevant capabilities developed by the Office of 
Science, the NNSA, and others. Tlie results will leapfrog current technology to provide a muiti- 
physics, muiti-scale predictive capability that is a revolutionary improvement over conventional 
codes. A key challenge will be to adapt advanced computer science tools to an applications 
environment. The hub is intended to create a new state-of-the-art in an engineering-oriented 
multi-physics computational environment that can be used by a wide range of practitioners to 
conduct ultra-high fidelity predictive calculations of reactor performance. 
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4. 1 .3 Key Activities 

The following chart outlines potential milestones and future national industr}' aims for this 
objective. It presents a distinction between near-term milestones toward which the NE R&D 
plan is designed to progress, represented as triangles, and longer-term potential outcomes that 
provide a framework for the milestones, shown as ovals. The milestone charts attempt to depict 
the stages of development so as not to leave a sense that new technologies can be immediately 
deployed at a commercial level. Not every milestone or potential outcome outlined in these 
charts represents actions that are within DOE’s roles and responsibilities, and research patlis will 
include many decision points that require choosing the most promising options for continued 
R&D. All DOE R&D activities will be evaluated and revisited regularly and modified as 
necessary through the budget process to ensure the portfolio reflects past progress and current 
priorities. 

Although some smaller component or process “demonstration” activities are mentioned, these 
are largely field tests and other actions to provide proof or validation of system elements. They 
are not costly, large-scale demonstrations like NGNP. Any consideration to embark on such 
large-scale demonstrations will be the result of decision-making and budget development 
processes. 

4.2 R&D Objective 2: Develop Improvements in the Affordability of 
New Reactors to Enable Nuclear Energy to Help Meet the 
Administration's Energy Security and Climate Change Goals 

The previous 30-year U.S. hiatus in new nuclear plant orders presents a number of immediate 
hurdles for the construction of new plant designs. Utility investors are still wary of the new 
regulatory framework, which will not be fully exercised until the first new plant begins 
operation. There are also concerns regarding the large capital costs of plants and associated 
difficulties in financing their construction. 

NE’s objective is to assist in the revitalization of the U.S. industry through R&D. By advancing 
technologies through R&D, NE can help accelerate deployment of new plants in the short term, 
support development of advanced concepts for the medium tenrt, and promote design of 
revolutionary systems for the long term. Woric will be done in partnership with industry to the 
maximum extent possible. Elements of NE’s strategy in this area include; 

• Assist industry to improve light water reactors using existing technologies and designs. 

• Explore advanced LWR designs with improved perfonnance. 

<• Research and develop small modular reactors that have the potential to achieve low'er 
proliferation risks and more simplified construction than other designs. 
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• In the longer term, support R&D of advanced reactor technologies that offer lower costs 
and waste generation, 

• Investigate revolutionary reactor concepts that promise to significantly reduce costs and 
improve performance of nuclear energy. 

• Support R&D of nuclear energy’s potential to displace fossil fuels in the production of 
process heat. 
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Implementing this strategy will require that DOE work in partnership with the nuclear industry 
and, to the degree appropriate, the NRC. 

4.2. 1 Challenges Facing New Reactor Deployments 

There are several new plant designs, often referred to as Gen H1+, that have been certified or are 
being reviewed by the NRC for immediate deployment in the United States. Potential owners of 
these Gen 111+ plants must overcome serious financial hurdles. All near-term options for new 
plants are large LWR designs that are optimized for baseload electricity production. Smaller 
reactors that could be deployed in modules might help reduce the up-front capital costs 
associated with large plants by allowing utilities to incrementally “step up” to larger electrical 
capacities while generating revenue and repaying initial debts. New* reactor designs beyond Gen 
111+ may also be deployed. In many cases, new technologies will be needed to enable these new 
designs, and innovative features will need to be fiilly demonstrated. Certain aspects of the 
regulatory framework need to accommodate these new technologies and design features, 
especially for designs that differ significantly from the large LWR plants in operation today. 
Economic competitiveness will remain the major hurdle for all novel concepts, including smaller 
reactors and reactors for non-electric applications. 

During the 30-year hiatus from new plant orders in the United States, some nations have 
continued to grow their nuclear industries. As a result, some other countries have advanced the 
state-of-the art in manufacturing of nuclear plant components and have made progress in 
applying more efficient construction techniques. The domestic industry can learn from these 
international experiences, 

4.2.2 R&D Topics for Enabling New Builds 

In the United States, it is the responsibility of industry to design, construct, and operate 
commercial nuclear power plants. However, DOE has statutory authority under the Atomic 
Energy Act to promote and support nuclear energy technologies for commercial applications. In 
general, appropriate government roles include researching high-potential technologies beyond 
the investment horizon of industry and also reducing the technical risks of new technologies. In 
the case of new commercial reactor designs, potential areas of NE involvement could include: 

• Enabling new technologies to be inserted into emerging and future designs by providing 
access to unique laboratory resources for new technology development and, where 
appropriate, demonstration, 

• Working through the laboratories and universities to provide unique expertise and facilities 
to industry for R&D in the areas of: 

o Innovative concepts and advanced technologies, 
o Fundamental phenomena and performance data, 
o Advanced modeling and simulation capabilities. 
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G New technology testing and, if appropriate, demonstration, 
o Advanced manufacturing methods. 

Representative R&D activities that support each of the roies stated above are presented below. 
The level of DOE investment relative to industry investment will vary across the spectrum of 
tltese activities, with a generally increasing trend in DOE investment for longer-term activities. 
Finally, there is potential to leverage and amplify effective U.S. R&D through collaborations 
with other nations through multilateral and bilateral agreements including the Generation IV 
international Forum, which is investigating multiple advanced reactor concepts, DOE is also a 
participant in OECD/NEA and IAEA initiatives that bear directly on the development and 
deployment of new reactor systems. 

4.2.2. 1 Accelerate Advancements in LWR Designs 

Given the maturity of the Gen 111+ LWR designs, R&D needs are necessarily limited, as the 
design of these plants is well underway or already complete, some of them are being built 
overseas, and many have been ordered in the United States and elsewhere. Nevertheless the 
R&D topics identified jointly with industry for R&D Objective 1 are all applicable to this task. 

R&D of more advanced LWR concepts, including novel materials, fuels, and innovative system 
architectures, is a legitimate role for DOE and its laboratories in partnership with industry. This 
R&D will help address long-term trends in the capital cost of large LWR plants. Much of this 
research is also expected to be applicable to non-L WR technologies. 

4.2.2. 2 Accelerate the Development ofSMR Designs 

Several U.S.-based companies are seeking to bring new SMR designs to market, including some 
with potential for deployment within the next decade. Many of these designs use well- 
established light-water coolant technology to the fullest extent possible to shorten the timeline 
for deployment. As such, R&D needs for these technologies are minimal. However, these 
designs may include new features, such as the use of an integral primary system reactor (iPSR) 
design and components that are not currently used in commercial plants, such as helical-coil 
steam generators. DOE will hold workshops with LWR SMR vendors and suppliers, potential 
utility customers, national laboratory and university researchers, DOE, NRC, and other 
stakeholders to identify potential priorities to enable their commercialization and development. 
The Administration will evaluate potential priorities in the context of the appropriate federal role 
to identify the most cost-effective, efficient, and appropriate mechanisms to support further 
development. 

SMR designs that are not based on LWR technology have the potential to offer added 
functionality and affordability, in this area, NE will support a range of R&D activities, such as 
basic physics and materials research and testing, state-of-the-art computer modeling and 
simulation of reactor systems and components, probabilistic risk analyses of innovative safety 
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designs and features, and other development activities that are necessary to establish the 
concept’s feasibility for future deployment. For SMRs that are based on concepts with lower 
levels of technical maturity, the Department will first seek to establish the R&D activities 
necessary to prove and advance innovative reactor technologies and concepts. The Department 
will support R&D activities to develop and prove the proposed design concepts. Emphasis will 
be on advanced reactor technologies that offer simplified operation and maintenance for 
distributed power and load-following applications and increased proliferation resistance and 
security. 

Activities will focus on showing that SMRs provide an innovative reactor technology that is 
capable of achieving electricity generation and performance objectives that meet market 
demands and are comparable, in both safety and economics, to the current large baseload nuclear 
power plants. 

NE may also support the development of new/revised nuclear industry codes and standards 
necessary to support licensing and commercialization of innovative designs and, consistent with 
NRC guidance and regulations, identify activities for DOE funding to enable SMR licensing for 
deployment in the United States. 

4,2.2.3 Develop Advanced Reactor Technologies 

Future-generation reactor systems will employ advanced technologies and designs to improve 
performance beyond what is currently attainable. Moving beyond LWR technology, for 
example, may enable reactons to operate at higher temperatures and improved efficiencies 
resulting in improved economics. Advanced materials may make reactors easier to construct 
while also enabling better performance. Improved designs utilizing these advances could reduce 
the capital costs associated with the current set of reactors being considered. Two prominent 
examples of advanced reactor technologies worthy of further investigation include: 

« The high temperature gas-cooled reactor (HTGR), a graphite moderated thennal-spectrum 
reactor operated at high temperature for efficient generation of electricity and heat delivery 
for non-electric applications. 

• Fast-spectrum reactors that could provide options for future fuel cycle management and 
could also be used for electricity generation (see R&D Objective 3). 

The U.S. is also a member of the Generation TV International Forum, which is investigating 
additional advanced reactor systems that employ comparatively less mature technologies while 
offering significant potential for performance, safety, and economic advances. 

Key areas of R&D for future systems could include: 

• High-performance materials compatible with the proposed coolant tj'pes and capable of 
extended service at elevated temperatures. 
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» New fuels and cladding capable of irradiation to high burnup. 

• Advanced heat delivery and energy conversion systems for increased efficiency of 
electricity production, 

• Advanced modeling and simulation tools that can reduce uncertainties in predicted 
performance, improve characterization of uncertainties, and streamline the design of netv 
reactor technologies. 

• Systems design for revolutionary new reactor concepts. 

4.2. 2.4 Develop Technologies Consistent with Both Electric and Non-Electric 
Applications 

An additional potential benefit from nuclear power could be realized through neiv plant designs 
that would be used to displace GHG-emitting fuels in the industrial sector while also generating 
electricity. Some industrial process heat applications require temperatures substantially above 
the 30(>~325°C outlet temperature of today’s LWRs. Petroleum refining, for example, requires 
temperatures in the range of 250-500“C while steam reforming of natural gas requires process 
heat in the 500-900°C range. Achieving higher output temperatures requires switching to a new 
coolant technology such as gas, liquid metal, or molten salt. With these coolants, it may be 
possible to achieve outlet temperatures ranging from over 500°C for liquid metal coolants to 
over 900'’C for helium or molten salt coolants. Achieving these temperatures, however, will 
require the development and qualification of fuels, materials and instrumentation, particularly at 
the higher end of the temperature range. Also, the use of coolants other than water will require 
the development of a variety of plant components and systems such as electromagnetic pumps 
for liquid metal coolants, compact heat e,xchangers for gas coolants, and chemical purification 
systems for molten salt coolants. These coolants will also require the development of new 
licensing requirements and codes and standards. While the economic market for dedicated 
process heat from nuclear power may be limited, reactors that could produce electricity as well 
as industrial process heat may have broader applications. 

Key areas of R&D for future systems could include: 

• Develop interfacing heat transport systems - Supply process heat with minimal losses to 
industrial users within several kilometers of the reactor. 

• Develop modeling and simulation capabilities - These tools would improve understanding 
of interactions between the kinetics of the various reactor types and the kinetics of the 
chemical plants or refineries, which they would serve. Modeling may also be used to 
understand the long-term performance of catalysts and solid-oxide cells at an atomistic 
level. 
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4.2.3 Key Activities 

The following chart outlines potential milestones and future national industry aims for this 
objective. It presents a distinction between near-term milestones toward w'hich the NE R&D 
plan is designed to progress, represented as triangles, and longer-term potential outcomes that 
provide a framework for the milestones, shown as ovals. The milestone charts attempt to depict 
the stages of development so as not to leave a sense that new technologies can be immediately 
deployed at a commercial level. Not every milestone or potential outcome outlined in these 
charts represents actions that are within DOE’s roles and responsibilities, and research paths will 
include many decision points that require choosing the most promising options for continued 
R&D. All DOE R&D activities will be evaluated and revisited regularly and modified as 
necessary through the budget process to ensure the portfolio reflects past progress and current 
priorities. 

Although some smaller component or process “demonstration” activities are mentioned, these 
are largely field tests and other actions to provide proof or validation of system elements. They 
are not costly, large-scale demonstrations like NGNP. Any consideration to embark on such 
large-scale demonstrations will be the result of decision-making and budget development 
processes. 
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4.3 R&D Objective 3: Develop Sustainable Nuclear Fuel Cycles 

Sustainable fuel cycle options are those that improve uranium resource utilization, maximize 
energy generation, minimize waste generation, improve safety, and limit proliferation risk. The 
principal challenge for the government in this objective is to develop a suite of options that will 
enable future decision makers to make informed choices about how best to manage the used fuel 
from reactors. The Administration has established the Blue Ribbon Commission on America’s 
Nuclear Future to inform this waste management decision-making process. The Commission 
will review policies for managing the back end of the fuel cycle including alternatives for the 
storage, processing, and disposal of civilian and defense used nuclear fuel and nuclear waste. All 
research and development activities and plans outlined here will be revisited and revised as 
needed to reflect the Commission’s findings and associated Administration decisions. 
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An expansion of nuclear power in the United States will result in a growth of the used nuclear 
fuel inventories. The Nuclear Waste Policy Act of 1982 gave the U.S. government the mission 
to safely manage the used fee! from these nuclear power plants. Research and development of 
sustainable nuclear fuel cycles and waste management activities is important to support the 
expansion of nuclear energy. Some of the attributes of the sustainable fuel cycle, including 
waste management and disposal technologies, include the responsible use of natural resources, 
preservation of the environment for future generations, safety, security, public acceptance, and 
cost effectiveness. 

The constituents of current 
used nuclear fuel (UNF) after 
discharge from LWRs are 
shown in Figure 1 1, As this 
figure shows, the vast 
majority of the material in 
the used fuel is uranium that 
is generally unchanged from 
the fuel that went into the 
reactor to produce energy. 

Uranium is considered an 
element in the category 

called “actinides,” along with the “transuranic” elements of plutonium and the “minor” actinides; 
neptunium, americium, and curium, principally. These elements generally are long-lived and 
must be isolated from the environment for tens or hundreds of thousands of years. Actinides are 
also of interest because uranium and plutonium could be recycled to produce more energy in 
reactors, as could the minor actinides in fast-spectrum reactors. The remaining class of elements 
in the used fuel is fission products, many of which are stable and pose little concern. The short- 
lived fission products - primarily cesium and strontium - generate most of the hazard for the first 
hundreds of years of disposal. There are also fission products, notably iodine and technetium, 
that last for hundreds of thousands of years and must be isolated from tlie environment. 

NE will research and develop nuclear feel and waste management technologies that will enable a 
safe, secure, and economic fuel cycle. The NE R&D strategy will be to investigate the technical 
challenges that would be encountered in each of three potential methods and perform R&D 
within each of these tracks: 

• Once-Through - Nuclear fuel makes a single pass through a reactor after which the used 
fuel is removed, stored for some period of time, and then directly disposed in a geologic 
repository for long-term isolation from the environment. The used fee! will not undergo 
any sort of treatment to alter the waste form prior to disposal in this approach, eliminating 
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the need for separations technologies that may pose proliferation concerns. Less than one 
percent of the mined uranium is utilized in the present once-through fuel cycle. 

• Modified Open Cycle - The goal of this approach is to develop fuel for use in reactors that 
can increase utilization of the fuel resource and reduce the quantity of actinides that would 
be disposed in used fuel. This strategy is “modified” in that some limited separations and 
fuel processing technologies are applied to the used LWR ftiel to create fuels that enable 
the extraction of much more energy from the same mass of material and accomplish waste 
management goals. 

• Full Recycle - in a full recycle strategy, all of the actinides important for waste 
management are recycled in thermal- or fast-spectrum systems to reduce the radiotoxicity 
of the waste placed in a geologic repository while more fully utilizing uranium resources. 

In a full recycle system, only those elements that are considered to be waste (primarily the 
fission products) are intended for disposal, not used fuel. Implementing this system will 
require extensive use of separation technologies and the likely deployment of new reactors 
or other systems capable of transmuting actinides. 

The R&D approach will be to understand what can be accomplished in each of these strategies 
and then to develop the promising technologies to maximize their potential. One element that 
crosscuts all potential approaches is disposal and R&D activities will include a focus on those 
technologies. Additionally, storage will be an important part of any strategy, and R&D will be 
needed to assess the performance of storage technologies with higher-burnup used LWR fuels, as 
well as any potential new fuels that may be deployed in the future. 

The discussion above is primarily focused on the uranium fuel cycle that is the norm throughout 
the world. An alternative that could be considered would be the use of thorium to replace at least 
part of the uranium in the system. Thorium could be used as part of a once-ttirough, modified 
open, or full recycle fuel cycle. The appeal of thorium is two-fold. First, thorium is more 
abundant in nature than uranium and can be used to extend or replace uranium in the fuel cycle. 
Second, the use of thorium enables reduced production of transuranic elements that end up in 
used fuel. However, there are still technical and economic challenges facing thorium-based fuels. 
Thus some R&D to address related challenges may be considered. Significant R&D in the use of 
thorium has been performed previously in the United States and is currently being considered in 
other parts of the world (particularly in India). 

Unlike R&D Objectives 1 and 2, management of UNF and development of fuel cycle 
technologies are primarily the government’s responsibilities because the government is legally 
responsible for UNF. Thus, the necessary research, development, and demonstration, if 
appropriate, will be led primarily by the government. However, early and continuous industrial 
involvement is important because any technologies that are developed will ultimately be 
implemented by the commercial entities. 
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4.3. 1 Major Challenges Associated with Fuel Cycle Options 

Each of the potential fuel cycle strategies faces challenges, some of which may be shared with 
other approaches. Similarly, the R&D needed to overcome these challenges may support more 
than one strategy. 

• Once-Through - Improving the sustainability of a once-through approach to used fuel 
management begins with increasing the bumup of the fuel - the amount of energy that can 
be extracted from fuel in the reactor - which may also have the effect of consuming more 
actinides in the fuel, leaving less to be disposed. Increasing the bumup of a fuel will 
require ensuring that both the fuel itself and the structural material designed to keep it in 
place in the reactor will be able to withstand extended irradiation in the reactor and 
maintain its integrity when being stored after removal. Deploying advanced fuels will 
require that they first undergo a qualification process that can take a great deal of time, as 
researchers must irradiate and conduct examinations on test samples to assure their 
performance. Also, fuels that are notably different from those currently used in LWRs may 
drive changes in the fuel processing infrastructure that has evolved to meet current needs. 
To the extent that the deployed once-through fuel cycle is built upon enriched uranium 
fuels, the proliferation concerns associated with enrichment technologies will need to be 
addressed. 

• Modified Open Cycle - A modified open cycle faces some of the same challenges as the 
once-through, along with some encountered in a full recycle approach. The modified open 
cycle introduces the possibility of a used fuel separations step to enable more options for 
producing fuels. This flexibility enables the inclusion of transuranic elements - notably 
plutonium - at concentrations capable of supporting ultra-high bumup, along with the 
attendant difficulties of developing these fuels. The challenges of developing high-bumup 
fuels discussed in the previous paragraph are applicable to this strategy. The use of 
separations technology to prepare the ultra-high-bumup fuel introduces difficulties in 
separations as well as managing proliferation concerns. A key element of this fuel cycle is 
the likely need to introduce advanced reactors tliat can utilize these new fuels. The 
overarching challenge in making a modified open cycle worthwhile is to determine if the 
improvement in fuel resource utilization and in the waste to be disposed is sufficient to 
justify the additional complication, potential proliferation concerns, and expense this 
approach would entail. 

® Full Recycle - In a full recycle approach, used fuel is not directly disposed in a repository; 
rather, those elements of the used fuel that are deemed appropriate for recycling are 
reintroduced into reactors or other systems while the remaining elements are stabilized in a 
waste fomi and disposed. This strategy offers the potential of waste forms that pose far 
less long-term concern, although the approach would require overcoming not only 
technical challenges but also economic, proliferation, and public perception concerns. This 
system would rely on multiple separations processes that must minimize process losses and 
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waste generation while addressing proliferation concerns. Furthermore, fuels must be 
developed that will allow for the inciusion of all of those elements that are to be recycled in 
concentrations that vary over time. This is a centra! tradeoff in tiie full recycle approach: 
the more elements that are recycled, the better the waste form will be: however, more 
separation of eiements in the fuel increases the technical and other challenges. Elements 
that are recycled must be capable of transmutation in a system - likely, but not necessarily, 
a fast reactor - to eventually eliminate them. In order for a full recycle strategy to be 
considered, the waste benefits and improved resource utilization produced by such a 
system must outweigh the complication, expense and potential proliferation concerns 
associated with it. 

4.3.2 R&D for Sustainable Fuel Cycle Options 

There are major R&D needs to understand how' best to overcome the challenges posed by each of 
the fuel cycle approaches being considered. The potential R&D efforts that DOE would 
undertake would have a long-term view and would be science-based. It would take considerable 
time before the issues in the modified open and the full recycle alternatives would be overcome. 
Many R&D areas will be applicable to multiple strategies. Prior to beginning major R&D work 
in these areas, analyses will be performed to gauge the likely value of the efforts. 

• Fuel Resource Exploration and Mining -The availability of fuel resources for each 
potential fuel cycle and reactor deployment scenario must be understood. Extended use of 
nuclear power may drive improvements in defining resource availability and on fuel 
resource exploration and mining. Primarily, this is work that the private sector would 
undertake, and how and when this would occur would depend on price and other market 
conditions. This is most relevant for a once-through approach, but even modified open 
cycles and full recycle systems may require comparable levels of natural sources of fuel for 
the foreseeable future. Most appropriate for federal involvement in this area would be 
R&D to support investigation of long-term, “game-changing” approaches such as 
recovering uranium from seawater. 

• Used Fuel Disposition - All radioactive wastes generated by existing and future fuel cycles 
will need to be safely stored, transported, and disposed. This R&D will identify options for 
performing these functions, including research into disposal in a variety of geologic 
environments. This R&D will consider used fuel and high-ieve! waste inventories arising 
from the current reactor fleet and any additional new builds, including the potential for 
changing used fuel characteristics from enhanced operations (e.g., increased fuel buraup) 
and the projected inventories from advanced reactor and fuel cycle systems (e.g., HTRs and 
SMRs). This research is important to all of the potential fuel cycle approaches. 

• Reduce Transuranic Production In Reactors - One thrust in developing sustainable fuel 
cycles will be the exploration of nuclear fuels and reactors that significantly reduce the 
long-lived actinide content of the used fuel per MWh of energy produced. Exploration of 
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avenues both to reduce actinide production in present and near-term LWRs and to develop 
future non-LWR systems that produce lower actinide inventories in their used fuel is 
important. This research area is central to developing the high burnup fuels that will 
improve the attractiveness of a once-through or modified open fuel cycle. 

• Separalioij and Partitioning - The development of processes to recycle used feel is needed, 
as well as an evaluation of the feasibility and risks associated with recycling. The objective 
is to use a predictive approach to evaluate separation chemistry and processes to achieve 
the desired performance in terms of product purity, environmental impact, and losses. 
Though not applicable in a once-through system, this topic would be germane to a 
modified open cycle approach and central to a fell recycle strategy, 

• Waste Forms - It is necessary to develop understanding of waste form behavior over time 
to help inform decisions on recycle and disposal options. This understanding must extend 
over a broad range of potential waste chemistry and disposal environments so waste forms 
can be adapted and implemented when specific repository conditions are known. This 
R&D area may be somewhat relevant to strategies that rely on the direct disposal of certain 
used fuels (such as disposal of high-temperature gas reactor fuels) but the development of 
improved waste forms is a key component in enabling a full recycle strategy to achieve its 
promise, 

• Ftiel Forms - The science-based approach will combine theory, experiments, and multi- 
scale modeling and simulation aimed at a fundamental understanding of the fuel fabrication 
processes and fuel and clad performance under irradiation. The objective is to use a 
predictive approach to design future fuels and cladding to enable the development of ultra- 
high-bumup fuels in a modified open cycle and to demonstrate the inclusion of recovered 
actinides in transmutation fuels under a full recycle approach. In the early phases of the 
program, tlie major fuel fabrication activities include development of innovative processes 
to enhance the process efficiency and to improve the control of fuel miorostructure for 
enhanced performance, including tailored fuel forms designed to limit excess actinides 
across the complex. 

• Material Reuse - The research will focus primarily on recovered uranium for reuse in 
reactors to obviate the need to dispose of this material once separated from the rest of the 
used fuel. The critical areas that require process or equipment modifications wili be 
identified, and technologies will be developed to enable the reuse (and in some cases the 
re-enrichment) of recycled uranium. Efforts will also investigate the potential recycling and 
reuse of other constituents of used fuel, such as the zirconium cladding, that are potentially 
useful but not currently being considered by industry because of uncertainties about 
material characteristics. 

• Transmutation Systems - Tra,nsmutation is a process to change the characteristics of waste 
by turning recycled elements into elements with more desirable disposal characteristics. 
While the focus of most recent work has been on fast-spectrum transmutation reactors, 
thermal-spectrum transmutation can offer some waste management benefits. R&D would 
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focus on broadly applicable issues including areas such as materials and energy conversion. 
In addition, studies may be conducted to review the technical and economic aspects of 
external neutron source-driven transmutation systems to inform whether future 
investigation in this approach is warranted. 

4.3.3 Key Activities 

NE’s science-based R&D program will provide a more complete understanding of the underlying 
science supporting the development of advanced fuel cycle and waste management technologies 
and, therefore, help provide a sound basis for future decision making. The program will also 
conduct scientific research and technology development to enable storage, transportation, and 
disposal of used nuclear fuel and all radioactive wastes generated by exi.sting and future nuclear 
fuel cycles. Over the next decade, the R&D program will mainly be geared to ensuring that the 
needed breakthroughs and advancements are available and ready when needed. Examples of 
such technologies would include ultra-deep-bum LWR, HTR, or fast reactor fuel; reactor 
technologies to support optimized once-through fuel cycles; and advanced fast reactor concepts 
to support closed fuel cycles. These technologies would encompass all of the known and 
anticipated advances that could be expected to be available in areas including materials, design 
methods, components, and energy conversion. 

In keeping with Secretary Chu's vision of using science to provide technological breakthroughs 
to solve America's grand challenges, the program will include long-term, high-risk-high-payoff 
R&D. This part of the program will seek revolutionary and transformational breakthroughs in 
systems, materials and components of the fuel cycle that can better meet the program's 
objectives. Examples of this could include novel reactor concepts such as molten-salt fuel 
reactors or thorium fuel cycles. Thus while evolutionary advancements are being made, 
revolutionary advancements will also be pursued such that, if successful, they could replace all 
or part of existing or near-term technologies. The roadmap includes milestones for selection of 
technologies as the program matures. Each approach has a set of reference technologies 
associated with these milestones: 

• Once-Through - Develop higher-burnup fuel for LWRs. 

• Modified Open Cycle - Develop ultra-high-bumup fuel for high-temperature gas-cooled 
reactors using transuranic elements from used LWR fuel. It is assumed that the NGNP or a 
comparable reactor will be available for fuel testing. Alternative approaches may require 
access to a fast-spectrum test reactor and nuclear fuel research capabilities. 

• Full Recycle - Develop technologies to allow repeated recycling of transuranic elements in 
fast-spectrum reactors. The initial fuel for the fast reactors will come from separated used 
LWR fuel with successive reloads made from used fast reactor fuel. Access to a fast- 
spectrum test reactor will be essential for this research, as will nuclear fuel research 
capabilities. 
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The following chart outlines potential milestones and future national industry aims for this 
objective. It presents a distinction between near-term milestones toward which the NE R&D 
plan is designed to progress, represented as triangles, and longer-term potential outcomes that 
provide a framework for the milestones, shown as ovals. The milestone charts attempt to depict 
the stages of development so as not to leave a sense that new technologies can be immediately 
deployed at a commercial level. Not every milestone or potential outcome outlined in these 
charts represents actions that are within DOE’s roles and responsibilities, and research paths will 
include many decision points that require choosing the most promising options for continued 
R&D. All DOE R&D activities will be evaluated and revisited regularly and modified as 
necessary through the budget process to ensure the portfolio reflects past progress and current 
priorities. 

Although some smaller component or process “demonstration” activities are mentioned, tliese 
are largely field tests and other actions to provide proof or validation of system elements. They 
are not costly, large-scale demonstrations like NGNP. Any consideration to embark on such 
large-scale demonstrations will be the result of decision-making and budget development 
processes. 

4.4 R&D Objective 4: Understanding and Minimizing the Risks of 
Nuclear Proliferation and Terrorism 


The final R&D objective for nuclear energy is to enable secure nuclear energy expansion by 
developing and demonstrating options that limit proliferation and physical security risks 
associated with nuclear power while also achieving economic, public health and safety, and 
environmental goals. These risks include not only the possibility that nations may attempt to use 
nuclear technologies in pursuit of a nuclear weapon, but also the concern that terrorists might 
seek to steal material that could be used in a nuclear explosive device. This requires NE 
advocacy for, and participation in, an integrated program to develop technologies, frameworks, 
and policy options for the future nuclear enterprise, cutting across all aspects of the fuel cj'cle. 

The United States has extensive experience protecting nuclear materials, from the weapons 
program that has produced significant quantities of pIutonium-239 and highly enriched uranium, 
to 104 commercial reactors in the U.S. today that handle, use, and store nuclear materials. 
Internationally, the U.S. has also contributed extensively to the development of technologies now 
used in the application of international safeguards to monitor used fuel recycling activities in 
England, France, and Japan. Going forward, safeguards and physical security will become even 
more integral components in the domestic and global expansion of nuclear power, including the 
development of future fuel cycle and reactor technologies that further increase the barriers 
against proliferation and nuciear terrorism. 
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Figure 1 2, Key Activities for RIlcD Objective 3 
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An integrated U.S. safeguards program provides an opportunity to design improved safeguards 
and physical security directly into the planning and deployment of new energy systems and fuel 
cycle facilities. Incorporating safeguards and physical security into the early design phase for 
new facilities will allow the international community to monitor and verify nuclear material 
more effectively and efficiently. 
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DOE has three programs that are collaborating to address safeguards and nonproliferation 
challenges. The NE Fuel Cycle R&D Materials Protection, Accounting, and Control for 
Transmutation (MPACT) campaign develops advanced nuclear material management 
technologies and methods in support of the future domestic U.S. nuclear fuel cycle. The Next 
Generation Safeguards Initiative (NGSI) within the NNSA Office of Nonproliferation and 
international Security is designed to leverage U.S personnel, technology, and R&D to add new 
capacity and significantly strengthen international nuclear safeguards. The third program, the 
NNSA Office of Nonproliferation Research and Development’s Globa! Nuclear Safeguards 
R&D Program, whose mission is to support long-term nonproliferation R&D, rounds out the 
U.S. safeguards R&D efforts for nuclear energy. The work described in this section reflects NE’s 
aspect of the integrated safeguards and nonproliferation work being performed within DOE. 

This work will be performed in direct collaboration or close coordination with NNSA activities. 

to addition to addressing technical safeguaids R&D needs, successful integration of these 
programs would develop revolutionary new tools for proliferation risk assessments and 
subsequent optimization of advanced nuclear energy systems from nonproliferation and physical 
security perspectives. The ultimate goal of this crosscutting effort would be to develop and use 
new analytical tools that could revolutionize our ability to compare proliferation and physical 
security risk of nuclear energy system options, including aspects of policy and human behavior 
as well as technical attributes. 

As civilian nuclear power expands across the globe, it becomes more important that high 
standards of safety and securitj' be implemented around the world. Looking only at how the 
R&D can improve nuclear technologies without considering who is to use these technologies, 
and the national and international frameworks under which they are operating, will provide an 
overly narrow perspective of proliferation risks. NE, in cooperation with other DOE offices and 
national agencies and in partnership and collaboration with other nations, must implement 
collaborative programs with civilian nuclear power programs in both experienced and 
inexperienced states in order to minimize proliferation and physical security risks, enhance 
reactor safety, maximize resource utilization through cooperative R&D, and encourage methods 
to minimize the dispersion of enrichment and reprocessing facilities worldwide, 

4.4. 1 Challenges 

A key challenge facing the expanded use of nuclear energy and associated fuel cycles is 
minimizing the potential for the misuse of the technology and materials for weapons purposes. 
International treaties such as the Nuclear Nonproliferation Treaty, combined with transparency in 
the use of technology and materials, provide the basic building blocks to assure the peaceful use 
of nuclear energy. Fuel cycle infrastructure built upon these tenets while enabling the economic 
provision of fuel cycle services can help prevent the spread of sensitive nuclear technology and 
materials. 
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Today’s key challenges are to take the wealth of knowledge and experience that exists within the 
international safeguards and physical security communities and to deploy advanced, affordable 
techniques to immediately detect the diversion of nuclear materials or the modification of 
systems. The key technical challenges that must be addressed include: 

• Incorporation of nuclear safeguards and physical security technology' into designs for fuel 
cycle facilities, advanced fast reactors, and associated nuclear materials storage and 
transportation systems. 

• Development of proliferation risk assessment methodologies and tools that allow for an 
integrated view of fuel cycle options to be studied, optimized, and compared. 

• Development of advanced containment and surveillance, smart safeguards information 
management systems, nuclear facility use-control systems, and next-generation 
nondestructive analysis and process-monitoring systems. 

• R&D of advanced material tracking methodologies, process-control technologies, and plant 
engineering, 

• Remote sensing, environmental sampling, and forensic verification methods. 

Addressing these challenges will enable the use and expansion of nuclear energy for peaceful 
purposes to proceed in a safe and secure manner. 

4.4.2 R&D for Understanding and Minimizing the Risks of Nuclear Proliferation 
and Terrorism 

Some potential R&D areas for Objective 4 are: 

• Proliferation Risk Assessments - Any fuel cycle technologies deployed in the U.S. must be 
considered in light of how other nations might choose to incorporate them into their own 
nuclear enterprises. Towards this end, it is important for NE to develop a means of 
undenstanding how these new technologies would be viewed by other countries in the 
context of their national goals. This research effort would develop the tools and 
approaches for understanding, limiting, and managing the risks of nation-state proliferation 
and physical security for fuel cycle options. NE will focus on assessments required to 
inform domestic fuel cycle technology and system option development. These analyses 
would complement those assessments performed by NNSA to evaluate nation-state 
proliferation and the international nonproliferation regime. Taken in conjunction, these 
comprehensive proliferation risk assessments will provide important information for 
discu.ssions and decisions regarding fuel cycle options. These assessments will: 

o Exploit science-based approaches, to the extent possible, for analyzing difficult-to- 
quantify proliferation risk factors or indicators (e.g., capabilities, motivations, and 
intentions); address issues identified in several National Academy of Sciences studies 
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related to risk assessment; and leverage current state-of-the-art academic social science 
research in this field. 

o integrate the diverse decision factors (including economics, public health and safety, 
environmental benefits, and proliferation and terrorism risk reduction) for different fuel 
cycle options to understand the tradeoffs and potential synergies between these decision 
criteria. 

o Apply these tools to study nuclear energy system options, and display the results in a 
useful format for decision makers. 

• Safegttards and Physical Security Technologies and Systems - The NE focus Is on the 
development of safeguards technologies and integrated systems for current and potential 
future domestic fuel cycle options. These technologies and systems contribute significantly 
to limiting proliferation and physical security risks while also achieving economic, public 
health and safety, and environmental goals. This requires that these activities be performed 
in an integrated program with the fuel cycle technology development activities. 
Opportunities exist to collaborate with other organizations (e.g. NNSA, the Department of 
Homeland Security, the Department of Defense) and will be utilized. NNSA will be 
responsible for evaluating the nation-state proliferation risks of deploying new fuel cycle 
technologies - particularly recycling technologies - outside of the United States, 
o Advanced Instrumentation - Many advanced fuel cycle processes, such as advanced 
aqueous reprocessing, electrochemical separations, and recycle fuel fabrication pose 
new challenges for safeguards and nuclear material management. The safeguards state- 
of-the-art will be advanced through a developmental program to improve the precision, 
speed, sampling methods, and scope of nuclear process monitoring and accountancy 
measurements, and innovative approaches for containment and surveillance. This 
effort supports the development of advanced safeguards instrumentation such as active 
interrogation methods based on neutron and photon drivers and advanced passive 
detectors, such as ultra-high resolution spectrometer and neutron multiplicity counting. 
Additionally, existing nuclear data is evaluated for the identification of gaps or needed 
improvements. 

o Advanced Concepts and Integration - Early integration of safeguards concepts into 
nuclear facility design is optimal to meet U.S. and international standards with 
minimum impact on operations. This requires development of a framework to codify 
the safeguards-by-design concept, applicable for both international safeguards and 
physical security for U.S. fuel cycle facilities, it also includes the evaluation of 
material attractiveness of relevant &el cycle materials. A monitoring and contro! 
system must be developed that is secure and can rapidly authenticate and investigate 
summary and raw data to unequivocally distinguish process deviations, maintenance 
problems, and calibration and component failures from actual diversion events, 
o Modeling and Simulation - Development of modeling and simulation tools to enable 
new technology development, elucidation of high-impact R&D priorities, and 
approaches that optimize effectiveness and efficiency of the overall system will be 
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essential for the integration of new safeguards technologies and techniques into nuclear 
energy systems. 

• Nuclear Energ}’ Techmlogies and Systems— THs element includes developing and 
assessing a sufficiently wide and innovative range of options (in concert with R&D 
Objectives 1-3) to achieve Objective 4. This includes, for example, options that enable 
decreasing the attractiveness and accessibility of used fuel and intermediate materials, 
transmuting materials of potential concern, optimizing safeguards and physical security 
systems approaches, and minimizing the number of needed enrichment and recycle 
facilities. In conjunction with NNSA, NE wiil lead the development of these options and 
implement mechanisms that tightly link and inform both this R&D and other elements of 
R&D Objective 4. 

4.4.3 Key Activities and Milestones 

The following chart outlines potential milestones and future national industry aims for tliis 
objective. It presents a distinction between near-term milestones toward which the NE R&D 
plan is designed to progress, represented as triangles, and longer-term potential outcomes that 
provide a framework for the milestones, shown as ovals. The milestone charts attempt to depict 
the stages of development so as not to leave a sense that new technologies can be immediately 
deployed at a commercial level. Not every milestone or potential outcome outlined in these 
charts represents actions that are within DOE’s roles and responsibilities, and research paths will 
include many decision points that require choosing the most promising options for continued 
R&D. All DOE R&D activities will be evaluated and revisited regularly and modified as 
necessary through the budget process to ensure the portfolio reflects past progress and current 
priorities. 

Although some smaller component or process “demonstration” activities are mentioned, these 
are largely field tests and other actions to provide proof or validation of system elements. They 
are not costly, large-scale demonstrations like NGNP. Any consideration to embark on such 
large-scale demonstrations will be the result of decision-making and budget development 
processes. 
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Figure 1 3. Key Activities for R&D Ob|ectl¥e 4 
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5. R&D Approach 


Section 4 of this roadmap presents NE’s four R&D objectives. These objectives show the 
connection between how nuclear energy will contribute to meeting the nation’s energy goals and 
the R&D that needs to be performed to enable that contribution. This section describes the 
approach that will be taken to perform this R&D, provides brief descriptions of the key areas of 
technological development that will be undertaken, presents a brief description of the facilities 
needed to perform this research, and describes the interfaces with stakeholders that will be 
required for success, 

5. 1 Solution-Driven, Goal-Oriented, Science-Based Approach to 
Nuclear Energy Development 

Nuclear power systems were initially developed during the latter half of the 20* century. Their 
development was greatly facilitated by the nation’s ability and willingness to conduct large-scale 
experiments. The federal government constructed 52 reactors at what is now Idaho National 
Laboratory, another 14 at Oak Ridge National Laboratory, and a few more at other national 
laboratory sites. By today’s standards, even large experiments and technology demonstrations 
were relatively affordable. While relying heavily on the Edisonian approach in the 1950s and 
1 960s, the nuclear energy community was a rapid adopter of high-end computational modeling 
and simulation during the 1 970s and 1 980s. During this period, nuclear power plant designers 
and regulators developed and deployed many of the most demanding simulation models and 
tools on the most advanced computational platforms then available. Still, the United States 
embraced a regulatory process that relied, and still relies, heavily on the use of experiments to 
confirm the ultimate safety of nuclear power systems. Building upon the scientific advances of 
the last two decades, our understanding of fundamental nuclear science, improvements in 
computational platforms, and other tools can now enable a new generation of nuclear power 
plant designers, fabricators, regulators, and operators to develop technological advancements 
with less of a reliance on large-scale experimentation. The developmental approach employed in 
this roadmap embodies four elements, as depicted in Figure 14: 

Experiments - These are generally small-scale experiments aimed at observation of isolated 
phenomena or measurements of fundamental properties. However, targeted integral experiments 
also will be needed in some cases. 

Theory - Based either on first principles or observations made during phenomenological testing, 
theories are developed to explain fundamental physical phenomena. 


APRIL 2010 


41 



265 


NUCLEAR ENERGY RESEARCH AND DEVELOPMENT ROADMAP 


Modeling and Simitlaiion - A range of 
mathematical models for diverse phenomena at 
much different time and spatial scales are 
developed and then integrated to predict the 
overall behavior of the system. Key objectives 
of the modeling and simulation effort are to 
reduce the number of prototypes and large- 
scale experiments needed before demonstration 
and deployment and to quantify uncertainties 
and design and operational parameters. 

Demonstrations - While the state of 
knowledge can be significantly advanced 
through the combination of experiments, 
theory, and modeling and simulation, there 
may be instances where it is appropriate to 
work with the private sector to further develop 
and validate laboratory findings. 

Demonstrations can be a useful element in proving viability of new technologies, but their high 
cost must be considered in the context of a variety of other factors. There must be sufficient 
industry commitment for deployment of commercial technologies before such demonstrations 
would be considered. Any potential future demonstration activities will be evaluated on a case- 
by-case basis through the established decision-making procedures of the Department and budget 
formulation. 

5.2 Enabling Technologies 

A set of enabling technologies has been identified that support progress on multiple objectives. 
Where NE has an R&D role in these technology areas, coordination of NE’s activities across 
these technologies must be implemented. For example, the NE “owner” of the fuel cycle 
objective in such a case will be responsible for coordination of all nuclear fuel work across 
objectives. 

• Structural Materials - Advanced radiation and corrosion-resistant materials with extension 
to high-temperature applications benefit many of the R&D objectives, especially when 
conducted using a science-based development approach without relying heavily on 
empirical experiments. Thus, a synergistic R&D program can be developed to support all 
the objectives. 

• Nuclear Fuels - The development of improved and advanced nuclear fuels is clearly a 
major objective for both existing LWRs and the entire spectrum of advanced nuclear 
energy systems discussed throughout this document. The short list of potentially needed 


Figure 14. Major Elements of Science-Based 
Research, Development & Demonstration 
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fuels include high-bumup LWR, fast reactor, and gas-reactor fuels; coated-particle fuels; 
fast-spectrum and thermal-spectrum transmutation fuels and targets; thorium fuels; and 
molten-salt fuels. A tightly coordinated and well integrated nuclear fuels R&D program 
must be developed to support all of the R&D objectives. 

» Reactor Systems - The development of advanced reactor concepts and supporting 
technologies is a core function of NE. Advanced technologies and reactor concepts are 
needed to improve the economics of electricity production. Multiple advanced reactor 
concepts (LWR, small modular, gas-cooled, liquid metal-cooled, molten salt-cooled, etc.) 
may play a role in our nuclear future. The development of a robust advanced reactor 
system concept definition capability will be an important element of NE strategy 
development. 

• Instrumentation and Control - The development and implementation of digital 
instrumentation and control systems will benefit current reactors as well as future reactors. 
Advanced instrumentation and control systems will also benefit future fuel cycle facilities. 
Safeguards technology development also relies on advanced instrumentation and plant 
control systems through safeguards-by-design. 

• Power Conversion Systems - Advanced power conversion systems will lead to increased 
efficiency for the future reactors and facilitate the use of nuclear power in markets 
requiring process heat. 

• Process Heat Transport Systems - The development of process heat transport systems that 
can be combined with multiple reactor technologies will enable the use of nuclear power to 
deliver needed process heat to the industrial sector. 

• Dry-Heat-Rejection Systems - Advanced dry-heat-rejection systems will improve the 
environmental friendliness of the nuclear power plants and enable the deployment of 
nuclear energy in areas where water constraints might otherwise preclude its use. 

• Separations Processes - This report has noted the wide variety of fuel cycle options that 
may be needed in the future to address U.S. energy security, economic, and sustainability 
goals. Our future ability to sustainably and economically recycle LWR fuels, fast reactor 
fuels, gas-cooled reactor fuels, molten salt fuels, etc. will depend, in part, on our ability to 
separate key elements from the waste that will not be disposed in a repository. 

• Waste Forms ~ The ability to engineer, produce, and manage fuel cycle waste forms that 
are chemically and structurally stable over relevant periods of time from decades to 
hundreds of thousands of years (depending on the radioisotope) is critical to achieving a 
sustainable fuel cycle and must be closely integrated with both radiochemical research and 
repository systems research. 

• Risk Assessment Methods - Advanced methods for risk assessment based on mechanistic 
modeling of system behavior will benefit the safety assessments of the new nuclear energy 
systems and fuel cycle technologies. State-of-the-art computational and experimental 
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techniques will benefit not only novel reactor concepts but other nuclear facilities needed 
for the fuel cycle. 

• Advanced Modeling and Simiilalion - The science-based approach relies heavily on 
fundamental experiments combined with associated theories for predictive capabilities. 
However, a comprehensive use of the science-based approach for predictive tools with 
multiple interrelated phenomenologies requires advances in computational sciences where 
phenomena at different time and length scales can be bridged into an engineering code 
using modem computational platforms. 

5.3 R&D Facilities and Infrastructure 


Ultimately all design and safety tools for nuclear systems must be validated with undeipinning 
experimental data. Without such a foundation in reality, licensing these systems would be 
virtually impossible. Experiments also provide essential waypoints for guiding the development 
of technology. Having such an experimental capability requires that nuclear energy R&D 
maintain access to a broad range of facilities from small-scale laboratories potentially up to full 
prototype demonstrations. Hot cells and test reactors are at the top end of the hierarchy, 
followed by smaller-scale radiological facilities, specialty engineering facilities, and non- 
radiological small laboratories. 

Nuclear energy R&D employs a multi-pronged approach to having these capabilities available 
when needed. The core capabilities rely on DOE-owned irradiation, examination, chemical 
processing and waste form development facilities. These are supplemented by university 
capabilities ranging from research reactors to materials science laboratories. Future 
infrastructure requirements will be considered through the established budget development 
processes as needs arise. 

The high cost of creating and maintaining physical infrastructure for nuclear R&D, including the 
necessary safety and security infrastructure, requires creativity and periodic realignment of 
infrastructure planning with programmatic direction. NE successfully employs a solid approach 
to maintaining infrastructure. The approach concentrates the high-risk nuclear facilities at the 
remote Idaho site, maintains unique capabilities at other sites if required, supports vital 
university infrastructure, negotiates equitable capability exchanges with trusted international 
partners, refurbishes and reequips essential facilities if required, addresses maintenance backlogs 
to ensure safe operation, and makes efficient use of modeling, simulation, and single-effect 
experiments. 

5.4 Interfaces and Coordination 


\n order to achieve the objectives under each R&D objective, NE must closely coordinate its 
activities with other agencies, the nuclear industry, and international partners. 
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Other Department of Energy Offices -TKe use of a “science-based” approach to develop 
innovative nuclear energy systems and components requires a strong collaboration between NE 
and the Office of Science (SC) to employ the tools developed for science in engineering 
applications. Such tools include advanced experimental techniques, a fundamental 
understanding of materials behavior, and advanced computational sciences. R&D on storage and 
disposal of nuclear waste will be performed in coordination with the Office of Environmental 
Management (EM) and the Office of Naval Reactors (NR), as there are salient similarities in the 
disposition challenges facing each. 

NNSA - Technology development for safeguards is a crosscutting tool that is applicable for both 
domestic and international uses. NNSA and NE are implementing a coordinated effort to 
address the safeguards R&D needs for domestic and international applications. These 
collaborative efforts address the assessment of proliferation risks, accountancy, and control 
(domestic) and verification (international) by contributing new safeguards technologies; 
recruiting a new generation of safeguards specialists into the U.S. national laboratories, 
universities, and industry; and informing the development of safe and secure nuclear facilities. 
NNSA will be responsible for evaluating the international nation state proliferation risks of 
deploying new fuel cycle technologies, particularly recycling technologies, outside of the United 
States. 

A«C- Appropriate collaboration between DOE and the NRC will help assure that nuclear 
energy remains a viable option for the United States. The development of science-based tools to 
inform licensing paradigms is one key goal of this collaboration. 

Nuclear Industry - The decision to deploy nuclear energy systems is made by industry and the 
private sector in market-based economies. However, it is important that industry is engaged 
during the definition and execution of the R&D phase and that industry participate in joint 
demonstration activities if such demonstration is deemed necessary and appropriate to facilitate 
commercialization and deployment of the resulting technologies and systems. As technologies 
are developed, cost-sharing with industry is an integral part of NE’s agenda. DOE will proceed 
in a manner that recognizes the importance of maintaining a strong and viable nuclear industry. 

International Community -Strong participation and leadership by the United States in 
international nuclear R&D, safety and nonproliferation programs is essential. Nuclear energy 
worldwide must be deployed with safety and security of paramount importance. In addition, 
several countries have established strong nuclear R&D programs and specialized expertise from 
which the United States can benefit, such as the leadership position of Russia, France, and Japan 
in fast reactor technology. Collaborations in nuclear technology R&D will be implemented 
through bilateral and multilateral agreements and through international organizations such as the 
Generation IV International Forum. 
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In order for nuclear power to continue to be a viable energy option in any country, including the 
United States, nuclear safety, security, and safeguards must be maintained at the highest levels 
on a global scale. DOE will help to achieve consensus criteria for safe reactor operation through 
international organizations, such as the World Association of Nuclear Operators, and seek to 
enhance safety standards for nuclear power, promote appropriate infrastructure at the national 
and international levels, and minimize proliferation risks from the expansion of nuclear power 
through its participation with the IAEA and related organizations. 
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6. Summary and Conclusions 


This document presents an integrated strategy and R&D framework for the DOE Office of 
Nuclear Energy. In order to meet the Administration’s goals of energy security and greenhouse 
gas reductions, nuclear energy must play an important role in the national energy portfolio. NE’s 
derived missions in support of these national goals are to enable the development and 
deployment of fission power systems for the production of electricity and process heat. Four 
research and development objectives have been identified, which will guide NE’s program and 
strategic planning. Progress in these areas will help ensure that nuclear energy continues to be 
among the suite of available U.S. energy options throughout the 2 1 '' century. These objectives 
are: 

• R&D Objective I - Develop technology and other solutions that can improve the reliability, 
sustain the safety, and extend the life of current reactors. 

• R&D Objective 2 - Develop improvements in the affordability of new reactors to enable 
nuclear energy to help meet the Administration's energy security and climate change goals. 

• R&D Objective 3 - Develop sustainable nuclear fuel cycles. 

• R&D Objective 4 - Understand and minimize the risks of nuclear proliferation and 
terrorism. 
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Message from the Secretary 

April 9, 2010 

The Department is responding to the House Conference Report 111-278, Energy and Water 
Development Appropriations Bill, 2010, which requested the Department to submit a report 
detailing an implementation and progress measurement plan for each funded Energy 
Innovation Hub, and to House Report 111-203, Energy and Water Development Appropriations 
Bill, 2010, which provides that this report should detail the Department's site selection process, 
progress measurement plan, and the Hub's specific research goals and milestones. 

The Department acknowledges the stated concerns of Congress regarding insufficient detail 
and communication on the Hubs, and we have now developed a management strategy and plan 
for moving forward with establishment of the Hubs. 

This report summarizes the fundamental tenets of the Energy Innovation Hubs concept, as 
distinguished from other energy R&D approaches recently initiated by the Department; the 
Department's management strategy for the Hubs; the Hubs' current status and site selection 
process; and a progress measurement plan for the Hubs, which includes research goals and 
milestones. Pursuant to statutory requirements, this report is being provided to the following 
Members of Congress; 

• The Honorable Daniel K. Inouye 

Chairman, Senate Committee on Appropriations 

• The Honorable Thad Cochran 

Ranking Member, Senate Committee on Appropriations 

• The Honorable David R. Obey 

Chairman, House Committee on Appropriations 

• The Honorable Jerry lewis 

Ranking Member, House Committee on Appropriations 

• The Honorable Byron Dorgan 

Chairman, Senate Subcommittee on Energy and Water Development, Committee on 
Appropriations 

• The Honorable Robert Bennett 

Ranking Member, Senate Subcommittee on Energy and Water Development, Committee on 
Appropriations 
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• The Honorable Peter Visclosky 

Chairman, House Subcommittee on Energy and Water Development, Committee on 
Appropriations 

• The Honorable Rodney Frelinghuysen 

Ranking Member, House Subcommittee on Energy and Water Development, Committee on 
Appropriations 

We in the Department are focused on working with Congress to make the Hubs a success. If 
you have any further questions, please contact me or Betty A. Nolan, Senior Advisor, Office of 
Congressional and Intergovernmental Affairs, at (202) 586-5450. 

Sincerely, 

Steven Chu 
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Executive Summary 

The Department of Energy (DOE) will establish three Energy Innovation Hubs in FY 2010— Fuels 
from Sunlight, Energy Efficient Building Systems Design, and Modeling and Simulation for 
Nuclear Reactors— to advance these highly promising areas that are ripe for the close 
integration of discovery-oriented science with translational engineering research where 
opportunities for commercialization can be quickly seized. The Hubs will support cross- 
disciplinary research and development focused on the barriers to transforming energy 
technologies into commercially viable materials, devices, and systems. Each Hub will embrace 
within its topical area the goals of both understanding and use, without erectingbarriers 
between basic and applied research. 
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1. Legislative Language 


The Department of Energy is responding to the issue presented in House Conference Report 
111-278, Energy and Water Development Appropriations Bill, 2010, September 30, 2009, on 
page 101, wherein it is stated: 

DEPARTMENT OF ENERGY 

... "The conferees direct the Department to submit to the House and Senate Committees 
on Appropriations, within 60 days of enactment of this Act, a report included in the House 
report detailing an implementation and progress measurement plan for each funded 
Energy Innovation Hub." 

The report requirement referred to is presented in House Report 111-203, Energy and Water 
Deveiopment Appropriations Bill, 2010, July 17, 2009, on page 84, wherein it is stated: 

RESEARCH AND DEVELOPMENT INITIATIVES 

... "The Committee further directs the Department, within 60 days of enactment of this 
Act, to submit to the Committee a report detailing the Department's site selection 
process, progress measurement plan, and the Hub’s specific research goals and 
milestones." 


11. The Energy Innovation Hub Concept 

Transforming our energy system through the development and widespread adoption of clean, 
cost-effective, and sustainable energy sources is critical to the national, economic, and 
environmental security of the United States. To achieve this goal, new discoveries and 
innovative technologies are needed. The Department of Energy is committed to leveraging its 
premier scientific and technical resources to address this national imperative, and is enhancing 
its RStD portfolio to hasten our progress. The Energy Innovation Hubs are a critical piece of this 
portfolio. 

How R&D is managed can impact the pace of innovation. The rapid pace of development of 
radar, the transistor, and the atomic bomb occurred in part because of the management model 
employed. These achievements were organized around a particular challenge, with a highly 
integrated management model in which outstanding scientist-leaders artively managed teams 
of scientists, engineers, and technicians. 
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The Energy Innovation Hubs represent a structure modeled after the forceful centralized 
scientific management characteristics of the Manhattan Project (e.g., Los Alamos and the 
Metallurgical Laboratory at the University of Chicago), Lincoln Lab at MIT that developed radar, 
and AT&T Bell Laboratories that developed the transistor. A hallmark of these research efforts 
was the focus of highly collaborative fundamental research and technology development 
capabilities of peerless quality and significant scale on a specific technological challenge, as well 
as constant communication with the "users" of the technology. The Hubs are inspired by the 
lessons of these past successes. They will differ from the Department's other core energy R&D 
program activities in their larger scale, higher degree of integration of scientific research with 
engineering development, and singular focus on driving energy technology solutions to their 
fundamental limits. Also, unlike the centralized, long-lived laboratories, these are intended to 
be flexible, non-permanent entities. The DOE Bioenergy Research Centers, formed in 2007 to 
develop methods for producing cellulosic ethanol and other biofuels, have already adopted 
some of the organizational aspects that will be incorporated in the Energy Innovation Hubs. 

The Hubs will develop and deliver transformational energy technologies that will be 
commercialized by the private sector. By modeling the organizational structure after the great 
mission-oriented wartime and industrial laboratories, the Department's intent is to create a 
research atmosphere with a fierce sense of urgency to deliver solutions. Critical to the success 
of the Hubs is an outstanding scientific leadership team that can recruit and nurture 
extraordinary talent and instill high expectations. These leaders will integrate efforts across a 
wide range of disciplines by creating a structure designed to promote rapid dissemination of 
research results through both formal and informal channels. They will follow the day-to-day 
progress throughout the laboratory so that they can guide and coordinate research directions 
"in real time." They will have the authority to respond to new developments by rapidly 
assessing and realtocating resources when needed. 


The Department has certainly made important advances in energy R&D and technology 
development and deployment, yet fundamental challenges remain for many of the 
technologies that will lead us to a clean and secure energy future. To meet these 
challenges, the Department is assessing and adjusting its core energy R&D efforts to 
accelerate solutions to our critical energy problems. In addition, the Department is 
augmenting its R&D through three new complementary approaches to marshal the Nation's 
brightest scientific and technical talents to accelerate energy breakthroughs; 

• The first approach is the Energy Frontier Research Centers launched by the 

Department's Office of Science. EFRCs are self-assembled groups of approximately 
six to twelve researchers, with awards ranging from $2 to $5 million a year for period 
of five years, tackling specific and fundamental scientific challenges that would 
benefit from a dedicated and concerted research effort beyond the scale of 
supporting one or two principal investigators. EFRCs focus only on a single 
fundamental scientific chalienge at hand, and are not designed to address larger 
system or performance issues. 
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• The second approach is spearheaded by the Department's recently formed 
Advanced Research Projects Agency-Energy (ARPA-E). ARPA-E uses small groups to 
hunt for game-changing new technologies rather than new scientific knowledge. 

Grants range from as low as $500,000 to as high as $10 million a year and funding is 
for one to three years. Within that time period, successful projects will be picked up 
by the private sector or find a funding home elsewhere. 

• The third modality are the Energy Innovation Hubs. They are large-scale, multi- 
disciplinary, highly collaborative teams of scientists and engineers working over a 
longer time frame to achieve a specific high priority goal. Funding is targeted at $25 
million a year for five years. Creating a hub is appropriate when there is a problem 
ripe for the close integration of discovery-oriented science with translational 
engineering research to quickly seize opportunities for commercialization. 

Taken together, DOE's ongoing programs in energy R&D and technology demonstration and 
deployment, the recently launched Energy Frontier Research Centers, ARPA-E projects, and the 
forthcoming Energy Innovation Hubs comprise a robust portfolio of diverse energy R&D 
modalities that complement each other and maximize the Nation's ability to achieve energy 
breakthroughs as quickly as possible. 

in. DOE Management Strategy for the Hubs 

Selection of the Hub Research Areas. The Energy Innovation Hubs will address topic areas 
that present the most critical barriers to achieving national energy and climate goals while 
proving the most resistant to solution by conventional R&D enterprise structures. DOE 
selected each Hub research focus area based on the following considerations: 

• The focus area problem represents a significant grand challenge where major 
advances are likely to have a material impact on energy production or usage, 
greenhouse gas emissions, and economic growth. 

• Although the scientific community may have addressed the focus area problem for 
decades through research at the individual-investigator or group level, a large-scale 
coordinated, multidisciplinary, systems-level approach is needed to accelerate the 
pace of discovery and innovation with an eye towards opportunities for quick 
commercialization. However, the Hubs are not designed to tackle subsequent 
demonstration, deployment, and commercial scale-up. 

Using funding provided in the Energy and Water Development and Related Agencies 
Appropriations Act, 2010, the Department of Energy will establish the following three Energy 
Innovation Hubs in FY 2010; 1) Fuels from Sunlight; 2) Energy Efficient Building Systems Design; 
and 3) Modeling and Simulation for Nuclear Reactors. The Department already funds some 
promising R&D in these areas, and the Hubs will be able to build upon this work and other 
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advances to reach the-critica! mass of R&D and engineering integration needed to accelerate 
major breakthroughs in these areas. 

Each Hub will focus on a single topic, but with work spanning the gamut from (i) basic research 
through (ii) engineering development to (iii) facilitating commercialization by Industry. Each 
Hub will be composed of a highly collaborative team utilizing multiple scientific disciplines, 
engineering fields, and technology areas. By bringing together top talent across the full 
spectrum of R&D performers— including universities, private industry, non-profits, and 
government laboratories— each Hub is expected to become a world-leading R&D center in its 
topical area. 

Hub Operations. The purpose of the Energy innovation Hubs is to assemble the most talented 
scientists and engineers to focus intense, systems-level research and development efforts on 
the critical energy focus areas. The Hubs are designed to accelerate current state-of-the art 
energy science and technology toward their fundamental limits and to support high-risk, high- 
reward research projects that produce revolutionary changes on how we produce and use 
energy. Key elements for the successful management of a Hub include; 1) a clear lead 
institution with strong scientific leadership and central location for the Hub; 2) to the extent 
that there is geographic distribution of the Hub participants, a clear commitment to the use of 
state-of-the-art technology and frequent virtual meetings to enable meaningful long distance 
collaboration; and most importantly, 3) a clear organization and management plan for 
achieving the collaborative and synergistic goals of a Hub and infusing a cuiture of empowered 
central research management throughout the Hub. 

In order to be successful, a Hub must achieve a high level of R&D integration and synergy 
among its researchers, who will span multiple scientific and engineering disciplines. History is 
replete with examples in which forceful centralized scientific management has been a central 
element in successful R&D integration to achieve a targeted result. The leaders of these 
efforts— scientists themselves— understood the necessity of close-quarters give-and-take 
between those involved in fundamental research and technology development. The paths of 
scientific discovery and technological need to inform each other: advances in basic sciences 
create entirely new technology possibilities; and likewise, technology development efforts 
identify key roadblocks that require improved scientific understanding or wholly new 
approaches. Connecting fundamental research and technology development through an 
integrated team was essential to these rapid achievements. Early and close coordination with 
the private sector to facilitate transition to.deployment was also essential. 

The scientific collaborations the Hubs will foster are indispensable to their success and must be 
backed by a meaningful and sustained investment. Each Hub will be funded at a total of $22 
million in FY 2010, with up to $10 million to be devoted to infrastructure start-up for the Hub, 
including building renovation (but no new construction), lease arrangements, equipment, and 
instrumentation. It is anticipated that each Hub will be funded at $25 million per year for Hub 
operations in each of the next four years of the initial S-year award period, pending annual 
appropriations. 
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This substantial five-year funding stream is likely to be more conducive to collaborative 
teamwork than the three-year funding mechanisms typical of most federal research programs. 
The five-year award term is intended to liberate researchers from short term funding cycles and 
provide them the flexibility to embark on more daring approaches. To receive renewed funding 
after the initial five-year period, each Hub will need to deliver outstanding scientific results and 
will be expected to demonstrate the potential for exceptional future progress. This funding 
model, properly managed, will allow the Hub leadership to recruit outstanding scientists, 
quickly assemble substantial new R&D efforts that emerge from recent developments, and 
equally quickly abandon directions that turn out to be less promising. 

DOE Hub Information and Communication. The Department posted a new web site 
(http://hubs.enerKy.gov ) in December 2009 that contains a description of the DOE Energy 
innovation Hubs program, integrated management strategy, implementation plans, and 
frequently asked questions. The Hubs web site ensures transparency and serves as the one- 
stop resource for current information on the Energy Innovation Hubs program throughout the 
entire implementation process, including Hub workshops, issuance of Funding Opportunity 
Announcements, information updates, and award announcements. 

IV. Implementation Status and Site Selection 
Process 

Applications for Hubs are being solicited in FY 2010 via three separate Funding Opportunity 
Announcements (FOAs), one FOA for each Hub topic area. While the three Hubs share a 
common management strategy, they differ in the technical nature of their activities across the 
spectrum of basic research, applied research, and development (R&D), and technology 
demonstration and deployment (D&D). To this end, each Hub FOA requires tailoring to suit its 
specific scientific and technical scope, which helps provide fairness, clarity, and openness. 

The three coordinated FOAs have been derived from a common template that maintains the 
DOE Hub management philosophy with appropriate modifications to some specific components 
of the FOAs to address the individual scientific and technical requirements of each Hub. Precise 
descriptions of the individual requirements, deliverables, and technical goals of each Hub are 
important if the competition is to be fair to all applicants. Ensuring that these are open 
competitions for all segments of the appropriate communities is critical to the receipt of strong 
applications. 

Each Hub FOA is managed by a particular DOE program office, which is responsible for issuing 
the FOA, managing the application process, conducting the merit reviews according to criteria 
set forth in the FOA, and selecting the Hub award. These DOE program offices will also be 
responsible for management oversight of the Hub’s operations and will conduct periodic site- 
visit reviews of the Hub. The DOE program offices are: 
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• Fuels from Sunlight: Office of Science 

• Modeling and Simulation for Nuclear Reactors: Office of Nuclear Energy 

• Energy Efficient Building Systems Design: Office of Energy Efficiency and Renewable 
Energy 

Federal program officials representing the three program offices managing these Hubs form the 
core of a Hubs Working Group that provides the DOE senior management with programmatic 
recommendations on a coordinated path forward for the establishment of the Hubs. A uniform 
DOE Hubs policy is vital to the future success of the Hubs. The Hubs Working Group meets 
regularly to provide integrated programmatic oversight and to ensure commonality and 
transparency across DOE. 

All types of entities, including universities, private for-profit and non-profit institutions, and 
DOE/NNSA Federally Funded Research and Development Centers (FFRDC) contractors, are 
eligible to apply as prime applicants. Foreign entities and non-DOE/NNSA Federal Agencies and 
their FFRDC contractors may not be the prime applicant, but may be proposed as team 
members and/or subcontractors. Each Hub is expected to have a lead institution, which may be 
a university, a DOE/NNSA national laboratory, a nonprofit organization, or a private firm. 

Funding for all three Hubs is planned to be awarded before the end of Fiscal Year 2010. 
Obtaining input from the scientific and technical community on the technical scope of each Hub 
has been an important step in the implementation process. As illustrated by the following 
table, it is estimated that the implementation process for all three Hubs will be approximately 
synchronized by the summer 2010 timeframe. 


Energy Innovation Hubs 

Modeling 1 id ' Energy Efficient 

Fuels froM^uii^^^|*5,fe, -" - 'Smulation' ' Building Systems 

ior Nucleai Kc:iL;t.i.. Desi -ii 

Issued Funding 
Opportunity 
j Announcement 

December 22, 2009 ; January 20, 2010 

February 8, 2010 

1 Full applications due 

March 29, 2010 March 8, 2010 

May 6, 2010 

Conduct review of 
applications 

March-May 2010 

May-August 2010 

- - j 

Announce award 

June 2010 

August 2010 

Negotiate award with 
recipient 

June-August 2010 

Issue Award 

August-September 2010 
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Funding will be competitively awarded to Hubs selected on the basis of external peer-review of 
proposals submitted in response to the FOAfor each Hub. The Department's primary objective 
is to select the Hub proposals that are the most likely to deliver transformative energy 
breakthroughs. The Hubs will be selected solely on the basis of a competitive merit review; 
there are no preconceived goals for specific locations or geographical distribution of the Hubs. 

V. Progress Measurement Plan, Research Goals, 
and Milestones 

The Department recognizes that effective management of scientific facilities, programs, and 
projects is critical to the success of research. The Hub must have a weli-conceived 
management plan for the establishment and operation of the Hub. Each plan should include 
provisions for coordination with other basic and applied research and development activities 
supported by the Department. Management of the Hub's initial establishment, research, 
technology development, resources (both personnel and physical resources), and scientific data 
is critical to the success of the Hub, to its overall contribution to the Energy Innovation Hubs 
initiative, and to the Department's missions. A detailed Hub management plan covering all of 
the elements described above will be required from each applicant in response to each Hub 
FOA. Along with the scientific and technical merit of the proposed R&D, the proposed 
management plan will be subject to a complete merit review by external experts. In addition, 
each Hub must have an advisory board that includes industry participation. 

After the Hub's establishment, the responsible Department program office will periodically 
review Hub progress and subject the Hub to regular and rigorous external peer review of their 
scientific program and their management structure, policies, and practices. Within DOE, there 
will be an Energy Innovation Hubs Oversight Board that will periodically review the progress of 
the Hubs. The Hub Oversight Board will consist of the Secretary and/or his designate, the 
Under Secretaries for Energy and Science, and their senior scientific/technical advisors. 

VI. Conclusion 

The overarching mission of each Energy Innovation Hub is to make substantial long-term impart 
on the Nation's energy and environmental security in the selected topic area within the five- 
year award period. The research goals of each Hub will be stated broadly in the FOA so that 
applicants have sufficient latitude to propose the best approach to achieve that mission. 

Specific and measurable research goals and milestones for each Hub will then be determined by 
DOE and the award recipient as part of the award negotiation process. In summary, the general 
research goals for the three Hubs during the competition phase are the following: 

• fuels from Sunlight. Develop an effective solar energy to chemical fuel conversion 
system. The system should operate at an overall efficiency and produce fuel of 
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sufficient energy content to enable transition from bench-top discovery to proof-of- 
concept prototyping. 

• Energy Efficient Building Systems Design. Develop systems-based approaches to 
designing, building, and operating commercial and residential buildings by pursuing a 
research, development, and demonstration program that addresses tvro areas: (1) 
systems integration of energy technologies in buildings; and (2) economic, policy and 
behavioral factors influencing building energy consumption. The Hub will develop and 
demonstrate practical, replicable strategies for reducing overall energy consumption in 
buildings. This Hub will be part of a multi-agency Energy Regional Innovation Cluster (E- 
RIC) initiative that will spur regional economic growth while developing innovative 
energy efficient building technologies, designs, and systems. More information on E-RIC 
is available on the Hubs web site (httD://wvw.energv.eov/hubs/eric.htm ). 

• Modeling and Simulation for Nuclear Reactors. Produce a multi-physics computational 
environment to conduct predictive calculations of the performance of commercial 
nuclear reactors for both normal and off-normal conditions. Create a "virtual model" 
that allows engineers and a range of other practitioners to address important issues 
about the operations and safety of the physical reactor, such as power uprates and life 
extensions. 
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5. STAFF HIRING AT THE DEPARTMENT 


Question: How does the Office of Chief Human Capital Officer explain the vast 
difference in NAPA’s estimate and the Department’s estimate for the average time to hire a 
headquarters employee? Are these two numbers calculated differently - in other words, are we 
comparing apples and oranges? 

Answer: The two numbers are different. The 43 days reported by DOE you reference in 
your question was measured against the 45-day hiring model defined by 0PM. The 45-day 
model measured the workdays between the time a vacancy announcement closed and a job offer 
was made. DOE met this measure. The 1 13 days was actually a goal set by DOE several years 
ago and communicated to NAPA which measured the calendar days from the time a job fill 
request was received by our human resources offices and the time a job offer was made. We are 
no longer using either of these measures. 

Question: If you believe the Department’s hiring practices have in fact improved so 
greatly as to reduce the average time to hire form 113 days to 43 days, then what specifically has 
the Qffice of the Chief Human Capital Officer done to so vastly improve its track record? The 
Department has indicated that using automated systems, presumably database systems and other 
information technology tools, have contributed to these improvements-but has moving from 
paper to computers been solely responsible for so vastly improving the Department’s track 
record for hiring through its headquarters office? 

Answer: We have been diligently and aggressively working with 0PM through their 
Hiring Reform initiative and other internal initiatives to improve our hiring process. We have set 
an aggressive goal of 100 calendar days measured from the time a job fill request is initiated and 
the time a new employee is actually on board. These are some of the improvements we are in the 
process of implementing. We are streamlining job opportunity announcements to make them 
more concise and understandable to applicants. We improved the communications process so 
that job applicants are kept up to date on their status. We are standardizing high volume and 
critical position descriptions to accelerate classification review within the hiring process. We are 
promoting more efficient and effective interview and selection practices for hiring managers. 

We are also implementing an automated tracking system to provide more timely measures of key 
phases of the hiring process at human resources offices throughout DOE. These initiatives and 
others have my strong support. 

Question: This Committee’s fiscal year 2010 appropriations report directed the 
Department to contract with an expert independent entity to explore alternative service delivery 
models for recruiting, hiring and development of the Department’s workforce. Some other 
federal agencies have used external or shared hiring offices with great success, and it seems 
natural for the Department to consider this as an option since its hiring capabilities have trailed 
those of most other federal agencies. What is the status of this effort? 

Answer: The Committees appropriation report strongly encouraged the Department to 
explore alternative organizational requirements. DOE is exploring several pilots in order to 
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improve its performance. For example, one Program Office is currently using another agency’s 
human resources office to conduct their hiring on a trial basis. DOE is also conducting a pilot in 
which a select number of major Program Offices at Headquarters are using their field human 
resources offices for the recruitment and hiring of new employees. Upon completion of these 
pilot efforts, DOE will assess their effectiveness and efficiency. These pilots are being 
conducted in addition to the extensive internal hiring reform efforts previously mentioned. 
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6. MANAGING ACROSS SILOS 

Question: The Department of Energy has received frequent and longstanding criticism 
that “stovepipes” have developed across the agency that create a firewall between activities in 
the different offices. These independent “silos”, such as the Office of Science and the applied 
research and development offices, historically have not communicated well with each other, have 
not coordinated their activities, and have acted territorially in ways that prevent collaboration or 
programs that bridge the gaps between energy technologies or between basic and applied 
research. It is one thing for Department leadership to meet regularly to discuss issues that cross 
program offices, and it is another thing to transform the decades-old stovepipe culture of 
territorial infighting into one of cross-office collaboration that advances energy innovation. 

What management practices have you put in place among your leadership team to break down 
these longstanding stovepipes, and how are you doing the hard work of changing the culture of 
the basic and applied offices to more effectively and collaboratively accomplish the agency’s 
goals? 


Answer: Historically, silos at DOE have been a significant issue; so I continue to focus 
on better integrating the creativity and work of the Department’s various parts so that we can 
meet our country’s most pressing energy challenges in more effective and timely ways. The goal 
is to foster curiosity and collaboration, not internal competition. 

One important effort in this direction has been our appointment of an Under Secretary for 
Science as well as a separate Director of the Office of Science, as envisioned in the Energy 
Policy Act of 2005. This allows the Under Secretary for Science to concentrate on being the 
chief research officer for the Department with a focus on reviewing and advising as to what is 
needed at all levels of research, from basic to applied, to demonstration and technology transfer. 
Under Secretary for Science Steven Koonin is now leading the development of several 
collaborative efforts that tie together the basic science, energy technology, and national security 
elements of the Department. The President’s FY 201 1 budget for the Office of Science requests 
funds for three crosscutting efforts: combustion simulation, climate modeling, and development 
of the next generation of extreme scale computing. Under Secretary Koonin is directing working 
groups on such crosscutting issues as energy storage, modeling and simulation for energy 
systems, radiation resistant materials, and inertial fusion energy in civilian applications. These 
efforts involve both program leadership and technical personnel, and ensure an easier, more 
continuous flow of relevant knowledge and data among traditionally separate DOE offices and 
programs. Additionally, we are also establishing Energy Innovation Hubs — large, multi- 
disciplinary, highly-collaborative teams of scientists and engineers working over a longer 
timeframe to achieve a specific high-priority goal. We ask for a Hub when we see a problem ripe 
for the close integration of discovery-oriented science with translational engineering research, 
allowing us to quickly seize commercialization opportunities. The Funding Opportunity 
Announcements for the initial three Hubs — ^Nuclear Energy Modeling and Simulation, Fuels 
from Sunlight, and Efficient Buildings — were developed by a single group of program managers 
drawn from multiple DOE programs. This Hubs Working Group is also expected to play a key 
role in the Hubs’ peer review processes and performance reviews. 
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7. WAIVERS FOR COST SHARE REQUIREMENTS 


Question: Mr. Secretary, the law requires that recipients of Department of Energy grants 
for research and development, demonstration, and some other purposes share of a portion of the 
total project cost. The federal statute mandating this cost share was intended to stretch federal 
funding as far as possible by leveraging non-federal dollars, but may also at times prevent 
recipients, such as universities, from participating in federal grants if they cannot meet the cost- 
share requirements. 

In your time at the Department of Energy, in what specific instances have you granted cost share 
waivers or modifications? 

Answer: There have been four such waivers granted during my tenure. 

On March 17, 2009, 1 granted a waiver that reduced the cost share for all non -Federal recipients 
of Energy Efficiency and Renewable Energy Recovery Act funds. For newly-initiated research 
and development activities of an applied nature, I reduced the non-Federal cost share 
requirement from 20 percent to not less than 10 percent of the total project costs, except for 
Indian tribes or Tribal Energy Resource Groups, for whom the cost share requirement is waived. 
For newly-initiated demonstration and commercial application activities, I reduced the non- 
Federal cost share requirement from 50 percent to not less than 25 percent of the total project 
costs for private industry recipients and not less than 10 percent of the total project costs for 
academic institutions, non-profit organizations, Indian tribes or Tribal Energy Resource 
Development Organizations, and state and local governments. I granted the waiver because I 
determined that the cost share requirements would place an undue burden on recipients and 
would likely delay implementation of ARRA and delay job growth. I also determined that, 
notwithstanding the provisions of the delegation to the Assistant Secretary for Energy Efficiency 
and Renewable Energy, that Assistant Secretary may, if determined to be necessary and 
appropriate, set the non-federal cost share for particular programs which are subject to a 
determination at a rate higher than the limits I set in this waiver. 

On December 1 0, 2009, the Under Secretary of Science granted a waiver that reduced the cost 
share for 3 Energy Innovation Hubs. He granted that waiver because he determined that the 
extraordinary span of a Hub across basic and applied research and development and technology 
development and deployment and the desire to have the Hubs interact closely with industry to 
transfer energy technology required an adjustment in the cost share to expedite implementation 
of the 3 Hubs in FY 2010. 

The Under Secretary of Energy was delegated the authority to make such a waiver under 
Department of Energy Delegation No. 00-002.001, subparagraph 1.22, dated November 10, 2009, 
and to the Under Secretary for Science under Delegation No. 00-006.00A, subparagraph 1 .9, 
dated October 24, 2007. 

I granted the third waiver that reduced cost sharing for Universities from 20% to 1 0% for the 
second round of financial assistance agreements under the ARPA-E program. I approved the 
waiver on December 4, 2009, because of the impact of the on-going economic recession on 
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Universities due to reduced public funding and charitable contributions that results in 
Universities having difficulty meeting the 20% requirement. Reducing the requirement to 10% 
fulfills the goal of having a financial stake in the projects that DOE funds through the ARPA-E 
program. I believe that the reduced requirement improved the number of proposals from such 
institutions. 

1 granted a fourth waiver that extended the rationale used for the third waiver to the third round 
of financial assistance agreements under the ARPA-E program. I approved that waiver on 
March 21, 2010. 

Question: In each of these cases, what specifically justified waiving this statutorily 
required cost share? 

Answer: The rationale for each waiver has been detailed in the answer to the question 

above. 
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8. USE OF “OTHER TRANSACTION” AUTHORITY 

Question: ARPA-E has indicated that it used “other transaction” authority when 
negotiating three contracts in its first round of Recovery Act grants - which means it gave up 
intellectual property rights in ways not usually permitted when negotiation federal grant 
contracts. 

Have any other Department of Energy programs used the “other transaction” authority? If so, 
please provided the specific programs and instance in which the authority was exercised. 

Answer: One other Department of Energy program, the Office of Energy Efficiency and 
Renewable Energy, has used the “other transaction” authority to make two awards, termed 
“technology investment agreements” or “TIAs” under DOE regulations. These awards were for 
design, construction, building and operation of integrated biorefineries. The awards were made 
to Range Fuels Soperton Plant, LLC and POET Project Liberty, LLC. 

The Range Fuels award provides funding to help facilitate the design, construction, and 
operation of a commercial scale biorefinery for production of ethanol and other products from a 
minimum of 700 dry metric tonnes per day [772 dry tons per day (“DTPD”)] of lignocellulosic 
feedstocks. This funding is intended to partially reimburse the initial construction costs with this 
first-of-its-kind integrated biorefinery and enable the development of a biofuels industry. This 
purpose is consistent with Section 932 of the Energy Policy Act of 2005. DOE is providing $76 
million dollars of a total budget of $355,954,968 for this project which began in October 2007 
and runs through September 2012. 

The POET award provides funding for final design, construction, equipment, start-up, 
commissioning, and operational reporting of a plant capable of processing a minimum of 700 
Dry Metric Tonnes per day of lignocellulose to produce ethanol product, that is integrated with 
POET’S existing corn-based ethanol plant located near Emmetsburg, Iowa and for POET to use 
the operational data from the plant to make a commercially-reasonable decision (in POET’s sole 
discretion) whether it will replicate the core technology used in the processing of the 
lignocellulose. This purpose is consistent with Section 932 of the Energy Policy Act of 2005. 
DOE is providing $76,236,713 towards a total budget of $193,836,713 for a project that started 
in October 2008 and end in September 2014. 

Question: In each of these instances, what justified this deviation from standard federal 
requirements for grant contracts? 

Answer: Under the Range Fuels and POET awards, a commercial entity will participate 
with DOE in a design-build of a first-of-its-kind facility and the commercialization of a new U.S. 
industry. DOE will be able to act much like an equity partner, along with the other financial 
institutions, to fund the construction of this Project. This arrangement would not normally be 
available through a contract, grant, or traditional cooperative agreement with DOE because it 
allows flexibility in establishing creative disbursement tecliniques that, in turn, allow the 
Recipient to leverage DOE's involvement to attract other equity and debt partners. Such 
provisions are very attractive for a Recipient in a newly developing industry that has difficulty 
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attracting traditional financing. The use of tailored intellectual property terms in the TIA 
provides the technology rights holders’ greater incentive to replicate the technology. Due to this 
incentive, the development of this commercially replicable technology will be significantly 
accelerated. To effectuate the goal of supporting commercially replicable technology, DOE 
obtained legally enforceable rights to assure that, if an additional biorefinery would not be built 
by the awardee at private expense, DOE could require the awardee to license its enabling 
technology at a reasonable royalty to someone else willing to build a second biorefinery. Such a 
provision would not normally be included in a DOE award. 
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9. CONTRACTS AND CONTRACTOR PERFORMANCE 


Question; The Government Accountability Office continues to monitor the Department’s 
project management. Most recently, in January 2010, it found that the cost-estimating practices 
were so underdeveloped it made it difficult to oversee the development of contractor cost- 
estimates. Contracts must be made in the most transparent way possible and in a manner that 
minimizes the prospects of waste, fraud, and abuse. What actions has the Department taken in 
the last year to improve contracting and contractor performance? 


Answer: The Department has undertaken several reforms that are being implemented 
trader the Root Cause Analysis/Corrective Action Plan (RCA/CAP) to improve contracting and 
contractor performance. Specific actions undertaken (starting Fall 2007 and continuing into the 
future) as part of the RCA/CAP include; 

Improved project front-end planning and requirements definition by the Department 
utilizing industry best practices - the Construction Industry Institute’s Project Rating 
Definition Index (PDRI) and Technology Readiness Assessments (TRA). This will 
help ensure contractual requirements are adequate and improves cost estimates and 
contractor accountability. This also enables a shift to awarding more firm fixed-price 
contracts. 

Segmenting large projects into smaller, more manageable, complete, and useable 
projects. This will help improve monitoring of contractor performance and ensure 
contracts and projects are manageable and properly executed. 

Provided a Departmental staffing model and guidance to Government Federal Project 
Directors to influence their project staffing level by functional areas (e.g., construction 
oversight and management). This will help ensure projects have adequate resources to 
perform project and contract management and oversight. 

Improved independent government cost estimates through the establishment of the 
Office of Cost Analysis and, with the Office of Engineering and Construction 
Management, conducting independent cost estimates and reviews of projects. 

Improved project oversight and management by procuring, improving, and piloting the 
Project Assessment and Reporting System (PARS II) in which the contractor’s project 
data is directly uploaded into the Departmental system. This will provide timely, 
accurate, consistent, and auditable project information. 

Instituting more rigorous change control and risk management processes to mitigate 
cost growth. 


Improved integration of contract and project management functions in the acquisition 
planning process. This will help ensure that contractor accountability is built into the 
contract terms and conditions and enforcement mechanisms are in place. 
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Expanded use of project peer reviews modeled on those in the Office of Science, whose 
successful project performance has been recognized by GAO resulting in their being 
removed from the GAO High Risk List. 

Improving knowledge management including piloting a lessons learned system to 
collect and disseminate information and knowledge from past work for continuous 
improvement. 
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10. CONTRACTS AND CONTRACTOR PERFORMANCE 

Question; Does the Department have a corporate method of sharing contractor 
performance information, to ensure that recent performance is incorporated into the evaluation 
process when contracts are being awarded? 

Answer: Yes, past performance is a meaningful source selection factor DOE considers in 
the award of negotiated acquisitions. DOE collects past performance information centrally 
using the Federal-wide suite of applications under the Integrated Acquisition Environment. DOE 
ensures its past performance information, which is reported electronically through its Contractor 
Performance Assessment Reporting System to the Past Performance Information Retrieval 
System, is accurate by its systems of internal procedures and control. These controls include 
doe’s Procurement Management Review, Balanced Scorecard Self Assessment, and Data 
Quality Review programs. 
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1 1 . CONTRACTS AND CONTRACTOR PERFORMANCE 


Question: Please provide, for the record, a list of all non-competitive contracts or 
cooperative agreements issued by the Department of Energy in fiscal year 2009 and to date in 
2010, including the type of sole-source contract (Small Business set aside, etc), type of contract 
(fixed price, etc.), firm or individual, the dollar amount, and the purpose of the contract or 
cooperative agreement. 

Answer: The requested data is attached. The list of cooperative agreements does not 
contain an explanation for the noncompetitive status because that data element is not collected on 
such awards in the federal-wide reporting system nor is it collected within DOE’s internal 
systems. 



578 


12. DEPARTMENTAL MODELING AND SIMULTAION 

Question: Modeling and simulation capabilities are spread throughout the Department’s 
program offices to help solve a host of science and energy challenges. The Committee report last 
year expressed concerns that these capabilities are not adequately coordinated. Carbon 
sequestration, nuclear energy research, science, and other activities could all benefit from 
improved modeling and simulation efforts. What have you done to ensure the Department’s 
modeling and simulation capabilities are coordinated and made available to all of the program 
offices? 


Answer: DOE’s high performance computing capabilities are led by the Office of 
Science’s Advanced Scientific Computing Research (ASCR) and NNSA’s Advanced Simulation 
and Computing (ASC) programs. Under ASC, computer simulation capabilities are developed to 
analyze and predict the performance, safety, and reliability of nuclear weapons and to certify 
their functionality. The primary mission of the ASCR program is to discover, develop, and 
deploy the computational and networking tools that enable researchers in the scientific and 
engineering disciplines to analyze, model, simulate, and predict complex phenomena important 
to the Department. Science maintains leadership computing capabilities at the Oak Ridge and 
Argonne Leadership Computing Facilities (LCFs), and capacity computing at the National 
Energy Research Scientific Computing Center (NERSC) at Lawrence Berkeley Laboratory. 
NNSA supports comparable world-class facilities at its three national laboratories; much of this 
work is classified. 

Following the intent of Congress in the DOE High-End Computing Revitalization Act of 2004, 
the Office of Science’s computational resources are made available to all researchers through the 
Innovation and Novel Computational Impact on Theory and Experiment (INCITE) program. 
INCITE projects address topics of interest to many parts of the Department. The latest round of 
69 INCITE awards was made in January 2010. Two examples of energy applications from this 
group of awards are the award of 32 million processor hours to a senior researcher (Paul Fischer) 
at Argonne National Laboratory for advanced reactor thermal hydraulic modeling — a nuclear 
energy simulation project — and an award of 19 million hours to a group of researchers at 
General Electric working to overcome turbulence problems and develop designs for next- 
generation wind turbines, gas turbines, diesel/hybrid engines, and aircraft engines. 

Last year, the Department established another allocation program, the ASCR Leadership 
Computing Challenge, that allocates up to 30 percent of the computational resources at NERSC 
and at the LCFs at Argonne and Oak Ridge for special situations of interest to the Department, 
These “situations of interesf ’ include high-risk, high-payoff simulations in areas directly related 
to the Department’s energy mission, simulations in support of responses to national emergencies, 
and opportunities to broaden the community of researchers capable of using leadership 
computing resources. 

DOE’s efforts in developing modeling and simulation relevant to nuclear energy comprise the 
Office of Nuclear Energy’s Advanced Modeling and Simulation (NEAMS) activity and the 
Modeling and Simulation for Nuclear Reactors Energy Innovation Hub. NEAMS creates the 
modeling and simulation capabilities needed by the Office of Nuclear Energy’s Reactor and Fuel 
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Cycle R&D programs. As such, it receives its support directly from those programs. These 
efforts will marry the Department’s achievements in computation with experiments and test data 
in the energy sector. The Hub will utilize existing advanced modeling and simulation capabilities 
(e.g., computational fluid dynamics) that have been developed by the Office of Science, NNSA, 
and others to provide a predictive capability for life extension and power up-rate calculations 
while NEAMS will focus on developing new multi-physics computational capabilities for a 
variety of areas beyond the scope of the Hub that are applicable to nuclear energy research and 
development (e.g., advanced fuels, advanced and small modular reactors, waste forms, and 
repositories). 

The Offices of Nuclear Energy and Science worked together closely on the Funding Opportunity 
Announcement for the Modeling and Simulation Hub. The opportunity to apply to this 
announcement closed on March 8, 2010; and during the week of April 19-23, 2010, members 
from the Office of Nuclear Energy, NNSA, and the external review panel will conduct site visits 
at the applicant sites to review the location of the location being proposed as the center of gravity 
for each of the applicant’s research and development efforts. The site visits are one of the last 
steps in the merit review evaluation process and will directly contribute to recommendations 
from both the Federal and external review panels to the source selection official by early May. 

Both NEAMS and the Modeling and Simulation Hub are coordinated with the NNSA and Office 
of Science ASCR activities. The NEAMS efforts heavily leverage the application codes and tools 
developed by these two other programs. Also, NEAMS has been awarded millions of hours of 
CPU time through the ASCR INCITE program. Once the Modeling and Simulation Hub has 
been selected and announced, it too will be coordinated with these other programs. 

The predictive combustion simulation program is a second move along these lines. Our energy 
security and emissions goals require that automobile engines become much more efficient and 
handle a greater diversity of fuels. Major improvements are plausible, even before hybridization, 
but radical design innovation will be required, particularly to manage vehicle costs. NNSA and 
ASCR methods and experience can be applied fruitfully to understand and optimize engines, 
improve designs, and compress the design cycle. Creating these applications in partnership with 
industry and bringing them to commercial relevance can enhance American manufacturing 
capabilities and competiveness while directly addressing energy problems. 

Other longer-range but still highly attractive energy applications of advanced simulation 
methodology include fission reactors, carbon capture and storage (gasification and capture 
technologies), the electrical grid, and fluids underground (CO 2 behavior, contaminant fate and 
transport, enhanced oil recovery, and methane hydrate production). 

The Office of Science is also using Recovery Act funds to expand computational resources 
useful to a broad spectrum of programs. The $33 million Magellan research project will 
demonstrate and build tools to enable scientists to utilize cloud computing for mid-range 
computing research needs. Recovery Act funding of $30 million has been used for Scientific 
Discovery through Advanced Computing-Energy (SciDAC-e) to supplement and leverage 
existing SciDAC investments to advance the high performance computational capabilities of the 
Basic Energy Sciences program’s Energy Frontier Research Centers, to provide extra user 
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support for energy related projects at the Leadership Computing and NERSC facilities, and to 
start applied mathematics research in support of DOE electric grid efforts. The Department will 
continue to develop crosscutting computational capabilities and partnerships that leverage the 
advances and expertise of the ASC and ASCR programs. 
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13. BEST MANAGEMENT PRACTICES FROM LABORATORIES 


Question: We understand you have solicited input from the Laboratory Directors on best 
practices that could strengthen the management and operations at the Department. What 
improvements have resulted from the Laboratory Director feedback? 


Answer: The Department and its contractor community to include the National 
Laboratory Directors Council (NLDC) and Energy Facilities Contractors Group (EFCOG) have 
been actively working to fine tune project management processes and institute best practices that 
improve project performance. Our collective focus is toward delivering 90% of our projects at 
no more than a 10% over the original project budget. As a result, we are working with our 
contractor community to implement the following initiatives: 

Incorporate best practices into our ongoing update of DOE Order 4 13. 3 A, Program and 
Project Management for the Acquisition of Capital Assets, scheduled for release this 
summer. 

Improve earned value management system certification and surveillance review 
processes with assistance of the EFCOG’s Project Management Working Group. 

Improve the project management certification and qualification process for both 
contractor and government personnel focusing on competency and strong leadership 
skills. 

Share lessons learned between project teams. 

Institute a risk management process that is forward-looking, informative and continues 
through the project life cycle with baselines that reflect a high confidence level of 
success. 
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14. NEW DOE PENSION POLICY 


Question: A portion of DOE’s budget will be used to reimburse the costs of DOE 
contractor contributions to DB pension plans. Increased contributions began to be required for 
some of these pension plans in fiscal year 2009 as a result of the economic downturn. The 
Department has recently changed its former policy to require contractors to maintain an 80% 
funded status in these plans and now requires pension plans to be fimded at a level equivalent to 
the minimum required by ERISA, or higher if necessary for a pension plan to have a funded 
status of at least 60%. 


This subcommittee suggested this action last year and the Department resisted, what information 
does the Department now have that makes this policy workable in your opinion? 


Answer: As a result of the challenges encountered last year, the Department undertook an 
extensive review of contractor defined benefit (DB) pension plans. Specifically, the Department 
executed a comprehensive data call across the contractor community and gathered in a 
centralized database the requisite detailed plan and participant information to estimate with 
confidence the revised reimbursement action’s potential impact of benefit restrictions on plan 
participants. These restrictions would impact the timing of benefits paid (not the value). 


Using the information from the comprehensive data call executed in late 2009, the Department 
estimated that benefit restrictions could impact potentially 0.1% of all plan participants 
(approximately 240 people) in FYIO under the revised reimbursement action. We worked 
closely with the Department of Labor as we reviewed the results of our analysis. 


We recognize that these recent actions addressing the reimbursement of contractor DB pension 
costs may be questioned for their consistency with the full funding requirements of the Pension 
Protection Act; ultimately, however, we determined that this action was prudent and consistent 
with the Department’s goals of achieving its mission objectives while meeting its contractual 
obligations to reimburse the costs of the contractors’ DB pension plans. Exceptions to this 
reimbursement practice will be reviewed on a case-by-case basis. We will also review the long- 
term impact of the action and related practices regarding the application of cost accounting 
standards. 


Question: What are the implications for the Department’s budget and management? 


Answer: The new reimbursement action requires the Department to reimburse contractors 
for the amounts required to fund their DB pension plans at a level equivalent to the minimum 
amount required by the Employment Retirement Income Security Act (ERISA) as amended by 
the Pension Protection Act (PPA), or higher if necessary for a contractor DB pension plan to 
have a funded status of at least 60 percent. Exceptions will be reviewed on a case-by-case basis. 
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We believe eliminating the requirement that every contractor employee DB pension plan be 
funded at the 80 percent level is consistent with the Department’s goals of achieving its mission 
objectives. We will review the long-term impact of this action and consider adjustments as may 
be necessary. 

Based on the information provided by the contractors during the annual pension management 
plan review for DB pension plans, the Department anticipates FYIO contributions of 
approximately $650M. Although contractor contributions are appropriately an indirect cost and 
are not broken out as line items in the FYIO budget request, these contributions are covered by 
the FYIO budget. 


For FY! 1, the Department currently estimates these contributions will be approximately $1B, 
which is reflected in its FYl 1 budget request. Actual contributions may change, as they are 
highly sensitive to underlying data, methods, assumptions, and capital market performance. 


Additionally, the Department has institutionalized an annual pension management plan review 
process for contractor DB pension plans with the specific objective of improving cost 
predictability and containing current and future costs. Each contractor is required to provide 
annual DB pension plan data and information to DOE for review in January of each year so that 
DOE and the contractor can engage in fact-finding and discussions concerning the contractor’s 
management approach and plans for its contractor DB pension plans prior to the contractor’s 
actuarial certification of the DB plan, as required under the PPA. In an effort to improve 
planning and budgeting accuracy, contractor representatives will discuss with DOE personnel, 
among other things, assumption elections, usage of credit balances, investment performance, and 
future year contribution estimates. Although actual contributions cannot be known prior to the 
start of the fiscal year, the Department has acquired modeling capabilities to estimate funding 
requirements and will work closely with the contractors to include accurate contribution 
estimates in future budget requests. 


Question: Does the Department now have adequate information for all sites to make 
detailed determinations of the impacts of this policy? 


Answer: Yes. The Department has gathered (and will update armually) the requisite 
detailed plan and participant information for all sites to assess, if a DB pension plan’s funded 
status falls below 80%, the potential impacts of benefit restrictions on participants. 


Question: What are the impacts of this policy to employees, by site? 


Answer: This new reimbursement action is expected to impact only the Savannah River 
Site (SRS) in FYIO because the SRS multiple-employer DB pension plan is the only contractor 
DB pension plan subject to benefit restrictions that will not achieve a funded status at or above 
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80% in FYIO. Based on information provided by the SRS DB pension plan sponsor in January 
2010, the Department estimates that of the 18,00io participants in the SRS DB pension plan, less 
than 1 % is expected to be affected in FY 1 0 by benefit restrictions as a result of the funded status 
dropping below 80%. The average impact per person will be approximately $191 per month 
deferred for later commencement. (The estimated cost to avoid these restrictions for these 
potentially affected participants exceeds $1M per participant). 


Employees who retire are given eight different payment options for their pensions. As a result of 
the changes, seven of those options remain the same. Only employees who decide to retire after 
February 28'*' of this year, and only those who elect the income leveling option (one of eight 
options available), would be affected. Employees electing the affected payment option will 
receive the same actuarial total lifetime benefit from the retirement plan as they would have 
otherwise received. The affected payment option will be restructured so that it pays out more 
evenly over time rather than frontloading pension benefit payments. A plan participant’s choice 
of retirement payment option is entirely volimtary. 


On June 25, 2010, the Preservation of Access to Care for Medicare Beneficiaries and Pension 
Relief Act of 2010 was signed into law. Among other things, the law exempts plans that offer 
the income leveling option from related benefit restrictions (if certain requirements are met). 
Once formal guidance is released, the Department will work with SRS to understand the impact 
on participants. 


Question: How is the Department ensuring best practices are communicated across all 

sites? 


Answer: The Department has worked closely with the contractor community - namely, 
the National Lab Directors Council (NLDC) and Lab CFOs - to gather feedback and share 
information on the management and oversight of contractor defined benefit (DB) pension plans, 
and will continue to do so in the future. At the aimual DOE CFO Conference this May, the 
Department facilitated a workshop on contractor best practices, and will subsequently 
communicate and coordinate with the NLDC and Lab CFOs regarding any future developments 
and best practices. 


Question: Please provide for the record, the current projected funding requirements by 
plan and the estimated cost savings of this policy change. 


Answer: The projected funding requirements, prior to this action, are approximately 
$850M in FYIO and $1 .2B in FYl 1 . By deferring reimbursements due to this change, the 
Department currently estimates that this reduces FYIO and FYl 1 contributions by the contractors 
to DB pension plans by approximately $400M over two years. 
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The current projected funding requirements by plan are based on information submitted by the 
contractors to the Department as part of the annual DB pension management plan review 
process. Projections of future DB pension plan contributions are highly sensitive to underlying 
data, methods, and assumptions. The actual actuarial valuations may yield different contribution 
levels. 





1 

Rocky Fiats 

s 

91,000,000 

2 

Hanford Mutti-Employer Pension Plan 

$ 

81,131,229 

3 

LANS Denned Benefit Pension Plan 

s 

76,000,000 

4 

Sandia Corporation Retirement Income Plan 

s 

75,000,000 

5 

Idaho National Laboratory Employee Retirement Plan 

$ 

54,900,000 

6 

Pension Plan of the Pacific Northwest Laboratories, 

Batteile Memorial Institute 

$ 

52,000,000 

7 

Honeywell Retirement Earnings Plan For Aerospace 
Employees at the Kansas City Division 

$ 

32,890,000 

S 

Savannah River Nuclear Solutions Multiple Employer 

Pension Plan 

s 

31,288,286 

9 

Retirement Plan for Employees of Certain Employers at 
the U.S. Department of Energy Facilities at Oak ridge, 
Tennessee-LTTB 

$ 

30,000,000 

10 

Salaried Employee Pension Plan for KAPL Employees and 

Retirees 

$ 

21,000,000 

11 

B&W Pantex, Non Bargaining 

$ 

18,047,356 

12 

National Security Technologies, LLC (NSTec) Employee 

Retirement Plan 

s 

15,947,316 

13 

Ttie Kansas City Division (Honeywell International Inc.) 
Hourly Employees Pension Plan 

$ 

13,200,000 

14 

Pension Plan for Eligible Bettis Employees and Retirees 

$ 

12,300,000 

15 

National Renewable Energy Laboratory Retirement Plan 

$ 

10,318,000 

16 

WSi Pension Plan for Employees at Oak Ridge, TN 

$ 

6,000,000 


B&W Pantex, Metal Trades Council 

$ 

4,561,719 
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18 

Bechtel Jacobs Pension Plan for Grandfathered 

Employees 

$ 

4,500,000 

19 

University of California Retirement Plan - Lawrence 
Berkeley National Laboratory 

S 

4,000,000 

20 

Pension Plan for KAPL Employees in Participating 
Bargaining Units 

s 

2,700,000 

21 

WSi Indep. Guard Assoc, of Nevada 

s 

2,480,000 

22 

Mound 

$ 

1,900,000 

23 

B&W Pantex, Pantex Guards Union 

s 

1,818,249 

24 

Yucca Mountain Salaried Pension Plan 

$ 

1,800,000 

25 

TRU Solutions Pension Plan 

s 

1,346,000 

26 

WSI Us Vegas 

$ 

1,300,000 

27 

Uranium Disposition Services 

$ 

710,000 

28 

CSC Occupational Health 

s 

383,000 

29 

Argonne National Laboratory Firefighters 

$ 

5,897 

30 

University of Caiifornia Retirement Plan - Uwrence 
Livermore National Uboratory 

0 

31 

University of California Retirement Plan - Los Alamos 
National Uboratory 

0 

32 

West Valley Pension Plan 

0 

33 

Retirement Plan for Employees of Certain Empioyers at 
the U.S. Department of Energy Facilities at Oak ridge, 

Tennessee-BW Y12 

0 

34 

Uwrence Livermore National Security 

0 

35 

SLAC 

0 

36 

Argonne National Uboratory Guards 

0 

37 

Argonne National Laboratory Machinists 

0 

38 

Lockheed Martin Specialty Plan 

0 

39 

Sandia Corporation Pension Security Plan 

0 
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40 

Ames Laboratories 

0 

41 

Fernald ' 

0 

42 

Rocky Fiats Hourly 

0 




43 

Nonqualified Pension Plan - Sandia Corporation 

$ 

1,132,003 

44 

Executive and Supplemental Pension Plans for 

Designated Bettis Employees 

S 

614,446 

45 

The Savannah River Nuclear Solutions, LlC Nonqualified 
Pension Plan - Savannah River Nuclear Solutions, LLC 

S 

453,368 

46 

Washington Government Services Executive Pension Plan 
- West Valley Environmental Services, LLC 

S 

151,000 

47 

Washington Government Services Executive Pension Plan 
- Washington Division of URS Corporation 

$ 

49,398 

48 

LLNS 401(a)(17) Restoration Plan - Lawrence Livermore 
National Security, LLC 

s 

21,460 

49 

Excess Benefit and Supplemental Executive Pension Plan 
• Battelie Memorial Institute 

$ 

9,335 

50 

LLNS Restoration Plan • Lawrence Livermore National 
Security, LLC 

$ 

3,377 

51 

LANS 401(a)(17) Restoration Plan - Los Alamos National 
Security, LLC 

$ 

2,585 

52 

LANS Restoration Plan < Los Alamos National Security, 

LLC 

s 

965 








*Note: FYIO projected contributions for non-qualified plans based on September 30,2009 FAS87 
financial reports. 
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15. MANAGEMENT REFORM 

Question: The budget request includes $2 million for a new office of management reform 
to provide the Department with “strategic direction, coordination, and oversight of both external 
and internal transparency and operational performance improvement”. I have got to say external 
transparency could take up all of the time of this office. To get to the point though, while I 
support the stated objectives, the Department seems to be good at creating more bureaucracy to 
deal with operational issues without dealing with the underlying causes. Please provide a more 
detailed justification for this new office, beyond the three sentences in the budget justification, 
including staffing levels, lines of responsibility and reporting, and examples of the cost savings 
you hope to achieve though “management and operational efficiencies” and any other 
information that might be helpful in evaluating this request. 

Answer: The Office of Management Reform (OMR) is critical to leading and 
implementing DOE’s management reform efforts. A single point of coordination, OMR, will 
facilitate reform execution and ensure reforms comport with DOE’s strategic and programmatic 
objectives. The Director of the Office of Management Reform will report directly to the Deputy 
Secretary (the Chief Operating Officer of the Department). The Director will have four to six 
direct reports to carry out the Office’s program and work support coordination. The work of the 
OMR will support, and be informed by, the Deputy Secretary’s participation on the President’s 
Management Council. 

Responsibilities of the office include; 

• Advise and provide strategic options to the Deputy Secretary and Secretary on best 
management practices (e.g.. Lean Six Sigma, integrated performance plans) to support 
reform and mission goals. 

• Work with DOE line management to define reform objectives. 

• Act as a change agent within the Department, applying lessons from best practices (e.g.. 
Recovery Act, ARPA-E, Kansas City Model, etc.) drawn from across the DOE complex. 

• Develop metrics to monitor progress toward meeting management reform goals 

• Educate DOE managers on innovative management ideas from other areas of government 
and the private sector. 

• Monitor Recovery Act project implementation and apply Recovery Act successes and 
innovations elsewhere in DOE. 

• Identify and eliminate inefficient management practices within DOE. 

• Identify and implement cost-cutting opportunities within DOE. 

Examples of cost-savings, streamlined processes, and root-cause solutions to be considered 
include the following: 

• Applying NNSA’s Supply Chain Management practices across the Department. 

• Reforming the Funds Distribution / Budget Allotment process through Lean Six Sigma 
findings. 

• Using management tools used by ARPA-E and the Recovery Act (e.g., enhanced 
customer service through a call center/clearinghouse, iPortal data integration and 
reporting) to streamline practices across DOE. 
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The OMR is funded through equal contributions from the Office of the Chief Financial Officer, 
the Office of the Chief Information Officer, the Office of the Human Capital Officer, and the 
Office of Management. 
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16. NATIONAL ACADEMY OF PUBLIC ADMINISTRATION REPORT 


Question: The National Academy of Public Administration finalized a report “Managing 
at the Speed of Light: Improving Mission-Support Performance” in July 2009. The Report 
contained a number of recommendations, such as elevating the mission support function to be 
coordinated at the highest levels of the Department. Please provide an update describing the 
extent to which recommendations have been implemented. 


Answer: Improving management at the Department is a top priority for me and my 
leadership team. I appreciate having the report from the National Academy of Public 
Administration (NAPA) entitled “Managing at the Speed of Light - Improving Mission- 
Support Performance " and am pleased to be implementing many of its recommendations. 


As NAPA recommended, we have established an Operations Management Council, chaired by 
the Deputy Secretary with membership comprised of the leadership of the program and staff 
offices to determine and assess mission-support requirements that will enable the Department to 
accomplish its mission. In addition, we have implemented regular program reviews, led by the 
Deputy Secretary, focusing on achieving goals, resolving challenges that impact mission 
accomplishment and enhancing coordination between program and staff offices. 


Consistent with NAPA’s recommendation, internal and external career development programs 
available to staff include a variety of developmental activities that support and/or supplement 
employee growth. Details, action teams, shadowing assignments, rotational assignments, as well 
as on the job training and developmental assignments are key elements of an ongoing blended 
learning approach to employee development. Individual development plans are a requirement 
within DOE. Professional Development training delivered department-wide presents a variety of 
courses that are customized to the DOE environment, emphasizing the mission and mission 
related operations. The corporate learning and development office maintains an ongoing training 
services contract that supports organizational needs for program specific training and 
development services that can be delivered on a just-in-time basis. 

Also consistent with the Panel’s recommendations, the Office of the Chief Human Capital 
Officer (OCHCO) is managing a series of strategic initiatives, outlined in detailed action plans, 
targeting improvements in Department of Energy Human Resources (HR). OCHCO is 
leveraging technology to improve, and measure service delivery performance. DOE is also 
piloting different service delivery models to assess the most viable means of achieving ambitious 
efficiency and effectiveness goals for the hiring process. Further, OCHCO has effectively 
utilized the Senior Management Review Board to improve efficiency in the Executive Resources 
arena. Additional changes in the Executive Resources Board Charter are being considered by the 
Deputy and me. OCHCO is providing weekly updates and monthly in-depth reviews to the 
Deputy Secretary on the reform initiatives. 
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The Office of Management conducted a Business Process Reengineering initiative that addressed 
NAPA’ s recommendations pertaining to Contracting and Acquisition. As a result, 
approximately thirty actions to improve the Department’s operational procurement function as 
well as the Office of Procurement and Financial Assistance Management’s oversight and control 
processes were implemented. These improvements include ensuring that the Senior Procurement 
Executive reports directly to the Chief Acquisition Officer; reengineering the Department’s 
procurement oversight functions to provide increased emphasis on results based system 
assessments and streamlined processes for Headquarters review of major acquisitions; 
implementation of a revised framework governing the delegation of procurement authority from 
the Headquarters to field contracting activities; establishment of a formal knowledge 
management program; and an assessment of the Department’s acquisition workforce to identify 
and fill resource and skill gaps. 


The NAPA study team found that the Office of the Chief Financial Officer (OCFO) had made 
significant improvements in its services and the efficiency and effectiveness of its operations; 
however, the NAPA report also identified a need for improvement, principally in two key areas, 
fhe first key recommendation was to add a long-term planning, programming, and evaluation 
component to the Department’s budget formulation process. The Department is now linking a 
long-range strategic planning effort to the formulation of its fiscal year 2012 budget. The second 
key recommendation concerned improving the budget allotment process. The OCFO has 
conducted a review of the Department’s end-to-end funds distribution process, utilizing the Lean 
Six Sigma methodology, to reduce transaction cycle-times and costs. As a result of this review, 
the OCFO is now implementing short term improvement measures, as well as formulating a 
strategy to improve the funds distribution process in the long-term. Improvement initiatives are 
ongoing as the OCFO continues to evolve its culture to increase its value to decision-makers, and 
improve operations by reducing cycle times and transaction costs. 


The NAPA report will continue to be a very important roadmap as we continue making the 
changes required to achieve management excellence at the Department of Energy. 
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17. NOT CONSISTENT WITH BEST PRACTICES 

Question: Mr. Secretary, cost-overruns for the Department’s major projects are far too 
frequent. The Government Accountability Office (GAO) concluded in 2007 that 8 of the 
Department’s 12 major construction projects had exceeded initial cost estimates by a total of 
nearly $14 billion. In 2008, GAO concluded that 9 of 10 clean-up projects experienced increases 
of $25 to $42 billion above the original cost estimates. More recently, in this past May’s fiscal 
year 2010 request, the Total Project Cost of the Salt Waste Processing Facility at Savannah River 
increased fro $900 million to $1.3 billion. The complex engineering associated with the 
Department’s projects does create uncertainty in early cost -estimates. However, the 
employment of best practices in cost-estimating would reduce this variability to more tolerable 
levels. The Department largely accepted the recommendations of the GAO. What is the 
schedule for implementing these recommendations? 

Answer: GAO clearly recognizes, and I fully agree, that an essential starting point for 
improving cost estimating in DOE is the issuance of a Departmental order that requires the use of 
industry and government best practices for cost estimating. On April 12, 2010, DOE Order 
415.x, Cost Estimating for DOE Programs and Projects, was entered into the Department’s 
formal review process (referred to as RevCom) and is expected to be issued by the Deputy 
Secretary in early August, 2010. This Order, developed by the Office of Cost Analysis, will put 
in place industry and government best practices for cost estimating. 

Cost estimating requirements cover the full range of projects in the Department (referred to as 
Major Investment Projects), not just traditional construction projects which comprise roughly 
only 30% of DOE’s budget.. This is particularly important because many of the upcoming 
alternative energy projects are financial assistance projects which fall outside of traditional 
construction, and currently have no project requirements. Cost estimating requirements include: 

• a first-ever corporate DOE cost database so actual costs from similar projects can be used 
to estimate costs for new projects; 

• an independent cost review and budget analysis that confirms, as part of mission need 
approval, that the cost range estimate is reasonable and the project is affordable; 

• development of corporate cost escalation rates based on project type that factors in labor, 
equipment, and material requirements for the various projects; 

• professional development including training and certification requirements for cost 
analysts in the Department; 

• requirements for cost reviews at Critical Decision -0 (CD-O)or Mission Need, and 
independent cost estimates (ICE) at CD-I / Alternative Selection, CD-2/ Project Baseline, 
and , when appropriate, CD-3/ Start of Construction ; 

• development of a product-oriented Work Breakdown Structure; and finally 

• a requirement for all procurements to have independent government estimate. 
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I am keenly aware that DOE has not had a cost estimating order in place for more than 10 years. 
1 am confident that the upcoming Order and implementation by my Office of Cost Analysis will 
be instrumental in improving cost estimating in DOE. In the near term we will still have some 
bumps in the road, but I can assure you that we are on the right path to accurate and reliable cost 
estimates. 
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18. OUTDATED COST ESTIMATING POLICY 

Question: Mr. Secretary, a January 2010 Government Accountability Office (GAO) 
report concluded that, “DOE has not had a policy that establishes standards for cost-estimating 
for over a decade and its guidance is outdated and incomplete, making it difficult for the 
Department to oversee the development of high quality cost estimates by its contractors.” The 
GAO has published best=practices on cost-estimating. This provides an extensive framework for 
developing improved guidance. When do you plan to update internal policy guidance and 
regulations on cost-estimating? 

Answer: As included in my answer to Question 1 7, the Department will have a cost 
estimating order in effect, for the first time in over ten years, by August of this year. 



595 


19. INDEPENDENT COST ESTIMATES 

Question: Mr. Secretary, in January 2010, the Government Accountability Office (GAO) 
issued a very critical report of the Department’s cost-estimating. One of the recommendations 
included Independent Cost Estimates (ICE). An ICE is a review of cost estimates conducted by 
an independent entity with no stake in the approval or disapproval of a project. There is 
currently no requirement in the Department’s regulations to conduct an ICE of major projects at 
critical milestones 1, 2, and 3. This undoubtedly contributes to the dramatic changes in Total 
Project Costs in many of the Department’s major projects. As the GAO recommends, will you 
commit to conducting ICEs at critical decision milestones 1, 2, and 3 for all major projects? 
Please provide a list of major projects that are at or beyond Critical Decision 3 that have not 
received ICEs at Critical Decisions 1, 2 and 3. 

Answer: 1 will commit to conducting ICEs at Critical Decisions 1 and 2 for all major 
projects, and for conducting an ICE at Critical Decision-3 for any major project that is having 
performance issues or is otherwise at high risk for success. Additionally, beyond the GAO 
recommendation, 1 will commit to conducting an independent cost review at Critical Decision-0 
for all major projects. I believe that starting with an accurate cost range is an important element 
in the overall success of the project, and thus plan to implement this requirement as part of the 
new cost estimating order. 

In accordance with DOE Order 413.3A, the Department conducted an Independent Cost Review 
(ICR) for major projects as part of the performance baseline validation external independent 
review performed by the Office of Engineering and Construction Management. The following 
projects have not received an Independent Cost Estimate (ICE) at Critical Decisions 1, 2, and 3: 

• Waste Treatment and Immobilization Plant (WTP) at the Office of River Protection 
(ORP) 

• Mixed Oxide Fuel Fabrication Facility (MOX) at the Savannah River Site (SRS) 

• Salt Waste Processing Facility (SWPF) at SRS (at CD-3 only) 

• National Synchrotron Light Source-II (NSLS-II) at the Brookhaven National 
Laboratory (BNL) 
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20. OFFICE OF COST ANALYSIS 

Question: Mr. Secretary, the Government Accountability Office has concluded and this 
Committee has directed (in fiscal years 2010 and 201 1) that the Office of Cost Analysis (OCA) 
be moved organizationally out of the Office of the Chief Financial Officer (CFO). The CFO is 
not the correct organization to support Independent Cost Estimates. The direction from this 
committee did not prescribe where OCA would be housed, though a direct line to the Deputy 
Secretary or nested within the Office of Engineering and Construction Management would be 
reasonable alternatives. Why do you continue to disregard this direction, particularly now that 
the GAO has concurred with the Committee’s direction? 

Answer: It is vital that I balance Congressional direction with Administration priorities 
to ultimately implement an energy program that best serves the interests of the Nation. After 
extensive discussions with my Deputy Secretary and other key Departmental leadership, I have 
concluded that the interests of the Nation are best served by having the Office of Cost Analysis 
in the Office of the Chief Financial Officer. 

As you know, I am in the process of refocusing the Departmental strategic goals so that a much 
greater emphasis is placed on energy independence. As 1 have already testified, “President 
Obama stated that the Nation that leads the world in creating new energy and clean sources will 
be the nation that leads in the 2F' economy. “ To this end, I will need to know that future 
projects are not only linked to these goals but also that they are affordable. 

The organization that plays and will continue to play a leading role in this effort is the Office of 
the Chief Financial Officer (CFO). For the CFO to be effective in this effort, it needs an 
independent capability for cost analysis that will be fully integrated with the Office of Program 
Analysis and Evaluation (PA&E) and the Office of Budget, and is Department wide in view. 

The Office of Cost Analysis (OCA) is linked closely to PA&E and Budget in the development 
and implementation of the DOE planning, programming, budgeting and execution system which 
will result in my ability to create a balanced multi-year budget plan that will achieve the energy 
independence goals of Department. OCA is also responsible for cost estimating policy, 
escalation rate guidance, cost analysis training, cost analyst professional development, 
development of a Department-wide cost database, and independent cost estimates — an 
inherently governmental function accomplished by federal employees. Key outcomes from these 
analyses tie directly into the responsibilities of Budget, PA&E and the CFO’s overall fiduciary 
responsibilities and provides information necessary to make informed decisions. 

The Office of Engineering and Construction Management (OECM) has a more limited focus. As 
delineated in DOE Order 413, OECM is concerned with validating cost estimates and assessing 
project performance for capital asset projects (construction and environmental clean-up projects) 
which comprise roughly 30 % of the DOE budget. Moreover their focus is primarily from 
selection of a project alternative to the end of the project - they have a more limited role in the 
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earliest phases of a project. As indicated, OECM is not involved with cost sharing programs, 
which are becoming more and more important to developing alternative energy production in the 
United States. 

Finally, 1 respectfully disagree that the Office of the Chief Financial Officer is not independent. 
This organization does not have responsibility for or a direct role in, the acquisition decision 
process. Thus it is fully independent with a direct line to the Office of the Secretary. 
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21. ACCELERATION OF RECOVERY ACT SPENDING 

Question: Mr. Secretary, the Department of Energy has obligated around 70% of all of its 
Recovery Act funding to recipients, which, through signed contracts and funding commitments, 
has sent a clear signal of support to the economy at a critical time. However, overall spending of 
the Department’s Recovery Act fimding is still very low. Do you expect that the Department’s 
programs will accelerate spending in the coming months? 

Answer: As enacted, the Recovery Act’s estimated cost of $787 billion came in three 
pieces: roughly a third in tax cuts directly to the American people, another third in emergency 
relief for hard-hit families, businesses, and state governments, and a third in investments in the 
infrastructure and technology, creating platforms for economic growth. The Department of 
Energy’s Recovery program focuses on the third leg, accelerating innovation to lay the 
foundation for long-term economic growth. 

From the first day after the Recovery Act was signed into law, DOE has been focused on moving 
the money out the door quickly to create jobs and spur economic recovery. We have used 
competitive processes to select exceptional projects. We have streamlined DOE operating 
processes across the board. We are providing unprecedented transparency and insist on clear 
accountability every day. 

DOE has $36.7 billion in appropriations, including $32.7 billion in contract and grant authority 
and $4 billion in loan credit subsidy authority. We have made selections for over $32 billion 
(98%) of our contract and grant authority. In total, we have obligated $29.4 billion (90%) and 
outlaid over $5.1 billion (16%). Environmental Management has paid out $2.3 billion in outlays 
and weatherization has now outlaid over $1 billion. Working with Treasury, we have also 
supported $7 billion in additional tax awards: $4.7 billion in 1603 grants in-lieu of tax credits 
and $2.3 billion in 48e tax credits. 

We will be finalizing our remaining selections in the next three months. 

We have obligated $29.4 billion (90% of contract and grant authority). We are on track to 
obligate nearly 100% of our contract and grant authority by September 30*. Since the March 
10* resolution of the Smart Grid Investment Grant tax issues, OE has fully obligated all 100 
Smart Grid Investment Grant projects and most of the Smart Grid Demonstration Grant projects. 
We sent nearly 20 HQ staff to the field to help in the negotiation process of the Retro-fit Ramp- 
Up awards. In just five weeks, they fully obligated all 25 awards ($450million). For all new 
selections, programs are using SWAT teams to ensure expeditious obligation. No major delays 
are expected. Fossil Energy and Loans will be the last to obligate. 

We have outlaid over $5.1 billion (16% of our contract and grant authority). We outlaid nearly 
$700 million in May and are on our way to $750 million in June. In addition to the various 
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renewable energy research, development and deployment programs, three of the department’s 
largest Recovery Act programs the Environmental Management Program and the Weatherization 
Assistance Program, and the Science Program are all at nm rate. In the last two months, the 
vehicles program has ramped up operations and surpassed its May target by nearly $18.5 million. 
Over the last three months, we have seen an average payment growth rate of 1 8% month-to- 
month. We outlaid $472 million in March and $569 million in April. We expect to hit reach our 
optimal monthly spend rate of $800 million to $1 billion this quarter. 

In the first quarter of 2010, Department of Energy Recovery Act award recipients reported 
having created and saved nearly 29,000 direct FTEs jobs at the prime and sub-recipient level. 
DOE has seen an average 50% quarter-to-quarter increase in recipient reported jobs. Recovery 
Act investments in the Office of Weatherization and Intergovernmental Program (OWIP) and 
Environmental Management program have seen the largest job creation. The loan guarantee 
program. Fossil Energy and Office of Electricity have all seen quarterly increases of 200% each 
quarter. Going forward, there will significant job creation from Recovery Act renewable energy 
and smart grid projects. 



600 


22. MINIMIZING WASTE AND FRAUD IN RECOVERY ACT PROGRAMS 


Question: Last year, this Committee asked you how the Department is going to make sure 
Recovery Act money goes out the door through the state programs and other avenues in a 
sensible way that minimizes fraud and waste. You pointed this out as an area of some 
vulnerability, and said the Department would look at it very closely. Mr. Secretary, now nearly a 
year later, what measures have you taken to keep this close watch, and how would you assess the 
success of your oversight of Recovery Act funding? How are you conducting oversight 
specifically at the state and local level to ensure that waste, fraud, and abuse is not occurring? 
How have you balanced close oversight of state and local entities with the mandate to allow 
projects to proceed quickly? 


Answer: We are providing unprecedented transparency and insist on clear accountability 
every day. Whether it is working with the states and municipalities or the private sector, we are 
working hard every to prevent fraud, waste and abuse. This commitment begins with choosing 
the best projects, and with so many of our programs oversubscribed and with more than 4,500 
reviewers we are confident that we were able to choose great projects. 

The next step is to ensiue that each recipient provides project milestones and timelines in the 
contracting process that will allow our DOE project officers to hold recipients accountable to 
their own commitments. These project officers are in constant communication with the 
recipients. Moreover, in order to increase transparency and accountability of DOE’s significant 
Recovery Act funds, the Office of the Chief Financial Officer has implemented regular deep-dive 
reviews with all program offices to discuss obligations, costing rates and risk plans. The CFOs 
office has also developed iPortal, an online financial database, providing everyone one set of 
numbers for departmental and public review— an unprecedented level of transparency. 

Through Section 1 5 1 2 of the Recovery Act, our recipients have to submit hiring, spending and 
project updates for public release every quarter. Furthermore, the Department has made several 
emergency information collection requests under the Paperwork Reduction Act in order to 
require our larger, high-risk projects — including formula grant funding to the states — ^to report 
certain project milestones and financial data on a monthly, instead of quarterly basis. In the 
immediate future, DOE views monthly reporting for such high-risk projects as integral to our 
ability to ensure Recovery Act funding is spent both quickly and wisely. 

In addition, DOE has temporarily expanded its staff in order to meet the increased 
implementation and oversight needs of the Recovery Act. As of the second quarter of 2010 DOE 
had 354 employees who have been hired to focus specifically on implementing the Recovery 
Act, with many more existing staff working hard to implement Recovery Act funding alongside 
their normal duties. Many of these employees are working in one of DOE’s many field offices 
including states such as OH, PA, CO, TN, and WA, with more than 1 50 at NETL and Golden. 

We are also working with several organizations including the National Association of State 
Energy Officials, the National Governors Association, the National Association of Counties and 
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U.S. Conference of Mayors to help provide training and technical assistance for to more than 
2,300 recipients of Energy Efficiency Conservation Block Grants. 

23. PROGRESS IN THE WEATHERIZATION ASSISTANCE PROGRAM 


Question: Mr. Secretary, we understand that there were impediments in implementing the 
weatherization program in the past year as the Department of Energy worked to translate 
Recovery Act funding into jobs for Americans and lower energy bills for modest-income 
households. We'd now like to better understand the progress the Department has made in 
bringing the benefits of this program to households throughout the nation. 


The Department of Energy has obligated more than 95% of the $5 billion provided for 
weatherization by the Recovery Act-a good step forward-but outlays are still very low and most 
of the actual home weatherization have yet to come. How many households will be weatherized 
per month once the program is running at top speed, and when do you expect the program to "put 
the pedal to metal", so to speak? 


Scaling the weatherization program, as well as the state energy program, to operate at the speed 
demanded by the Recovery Act was and is a significant challenge for the Department, for states, 
and for local governments. Can you describe the progress your department has made in this 
scaling effort? 


Beyond the vital short-term benefits of job creation, can you describe the long-term benefits that 
the weatherization program, and perhaps the other energy-efficiency programs given funding in 
the Recovery Act, will provide to Americans in low-income households, to our economy, and to 
our nation's energy sector? 


Answer: The Department of Energy has obligated 100 percent of the Recovery Act 
funding provided for Weatherization Assistance Program (WAP) formula grants, which total in 
excess of $4.7 billion. Of the $5 billion in overall WAP funding appropriated under the Recovery 
Act, the amounts not yet obligated are for non-formula purposes, include $90 million for 
Sustainable Energy Consumer Grants and $69 million for pending technical assistance projects 
currently in various stages of procurement. 

In 2009, States weatherized 139,485 homes in total (including both Recovery and non-Recovery 
funds). As States ramped up and prepared to spend Recovery Act funding, for instance by hiring 
and training workers, purchasing equipment, and putting in place strong accountability and 
transparency measures, they accelerated the number of homes weatherized with Fiscal Year 2009 
funding, making the combined total the best indicator of progress in the program. 

WAP grantees weatherized 30,252 homes with Recovery Act funds through December 31, 2009, 
with 22,863 homes completed in the October through December quarter . Final information 
about weatherization production in the first quarter of 2010 indicated that 55,714 homes were 
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weatherized. DOE is confident that we — ^the department and its partners — ^have ramped up 
significantly and “turned the comer” on WAP. Weatherization performance in the first quarter of 
2010 represent a 72 percent increase over the production rate achieved in the fourth quarter of 
calendar year 2009 of 16,461 units. This includes January production of 13,621 units, February 
production of 16,949 units, and March production of 25,144. In April, States reported 23,320 
units being weatherized and another 24,721 units being completed in May thus far. Based on 
the historical record, peak production for weatherization normally occurs from April through 
September. DOE has identified a nationwide peak production rate of 25,000 to 30,000 homes 
weatherized per month. The WAP network will easily meet and exceed this threshold. 

As of July 12, 2010, cumulative Recovery Act WAP costing exceeded $1,156,788,065 or 25.0 
percent of the total allocation for formula grants. During the month of June 2010 alone, $140 
million was outlayed. 

DOE continues to strive internally and in cooperation with its WAP grantees to scale WAP to 
operate at the speed demanded by the Recovery Act. At the same time, quality control has 
remained a strong component of the program. DOE works directly with State Weatherization 
offices on a continual basis to ensure that together we are able to meet the goals of the Recovery 
Act. DOE Project Officers maintain at least weekly contact with each of the States and desk 
monitoring of monthly and quarterly reports are performed. On site visits are occurring quarterly 
(semi-annually for smaller grantees). DOE is hiring an independent contractor to review up to 
5% of the production being performed by the more than 1,000 subgrantees throughout the 
country. These efforts are intended to develop partnerships with each of our grantees and to 
identify and resolve any challenges to implementing the program. 

Low-income households typically spend more of their total income on energy than other 
households. WAP reduces energy costs for low-income households by increasing the energy 
efficiency of their homes, while ensuring their health and safety. By helping to improve energy 
affordability, weatherization serves to make housing more affordable and thus can help reduce 
cases of homelessness and demand for public assistance. By reducing energy consumption, 
weatherization can also contribute to the retention of money within local communities and the 
improvement of regional air quality. 
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24. OHIO AND THE WEATHERIZATION ASSISTANCE PROGRAM 


Question: Mr. Secretary, reports indicate that the Recovery Act weatherization program 
has been particularly successful in the state of Ohio since the Act was passed last year. For many 
households in Ohio, just like in all states and territories, energy bills can be a real burden on the 
average household and can make or break the wallet for low-income families. 

Can you explain in more detail the Ohio weatherization experience, and explain what real impact 
on both jobs and households weatherization is having for people in the state? 

Are other states experiencing this much positive impact from the program? If not, why has Ohio 
been so successful, and can we expect this kind of success from the program in other states soon? 


Answer: Ohio plans to weatherize 32,180 homes using Recovery Act Weatherization 
Assistance Program (WAP) funds and officially reported the weatherization of 13209, units 
through the close of May 2010. Weatherization reduces energy costs for low-income households 
by increasing the energy efficiency of their homes, while ensuring their health and safety. By 
helping to improve energy affordability, weatherization serves to make housing more affordable 
and thus helps to reduce cases of homelessness and the demand for public assistance. 


Ohio currently ranks fourth among WAP grantees in terms of the percentage of Recovery Act 
funds already expended, with 40.5%, or $1 08,08 l,280million spent through July 13, 2010. 
Joining Ohio in the “top ten” are the following states: 
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Twelve states — Ohio, as well as, Colorado, Idaho, Illinois, Maine, Minnesota, Mississippi, 
Montana, New Mexico, Nevada, Vermont, and Washington — have satisfied the production and 
oversight benchmarks required to trigger the release of the hold on the 50% of Recovery Act 
WAP funds. These States now have access to their entire allocation of Recovery Act WAP 
funds and are continuing to lead the nation in bringing weatherization’s employment and energy 
benefits to deserving Americans. 


In total, the fifty-eight WAP grantees weatherized 30,252 homes with Recovery Act funds 
during 2009 and an additional 58,344 units during the first quarter of 2010. As of July 1 1, 2010 
they had expended $1 ,156,788,065 million, or 24.4%of the allocation for formula grants 


One reason for Ohio’s success is that Ohio began last summer to utilize Recovery Act funding 
for WAP projects by using established Davis-Bacon Act wage rates. Unlike other States, Ohio 
did not wait for the Department of Labor f DOL) to establish special project Residential 
Weatherization Wage Determinations (WDs) with specific new worker classifications for 
weatherization workers. DOL established such WDs in September of 2009. Where wage rates 
differed from those subsequently established by DOL Ohio’s subrecipients of WAP Recovery 
Funds made supplemental payments to workers. This meant that Ohio Recovery Act WAP 
subrecipients started wealherizing units two to three months ahead of the other States. . 


As noted, DOL’s special WDs were established for all 3,056 U.S. counties in September 2009, 
and these rates were adjusted in December 2009 to reflect more detailed information from many 
counties. All grantees are now using these new wage rates and weatherization of units is 
beginning to climb steadily - over 13,000 units were weatherized in January; over 18,000 in 
February and over 25,000 in March, April, May. Recovery Act WAP-funded weatherization 
work is expected to reach its peak production rate of 30,000 units in July May 2010 and maintain 
that rate through the summer and fall. 
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25. WORKING WITH GOVERNORS AND MAYORS TO ACCELERATE GRANT 

PROGRAMS 


Question: Mr. Secretary, the State Energy program and Energy Efficiency and 
Conservation Block Grants program have experienced impediments similar to those experienced 
by the weatherization program in the last year. Between these two programs, the Department 
distributes grants to thousands of recipients, including states, territories, tribes, cities and other 
local governments. These numerous recipients are responsible for implementing energy 
efficiency and conservation projects funded with grants under these programs. 

How is the Department of Energy working with recipients ~ with the governors and mayors 
overseeing these grants - to accelerate spending while maintaining strong oversight to minimize 
waste, fraud, and abuse? 

To your knowledge, do you feel that the local recipients of these grants are satisfied with DOE’s 
program? If not, what is the Department doing to improve its process in working with the state 
and local governments? 


Answer: To maintain strong oversight of the State Energy Program (SEP) and Energy 
Efficiency and Conservation Block Grant (EECBG) program, the Department of Energy (DOE) 
has implemented an extensive program to monitor the grantees’ processes and performance as 
well as to minimize waste, fraud and abuse. The details of the monitoring program are outlined 
in DOE’s SEP and EECBG Monitoring Plan (available at 

http://wwwl.eere.energv.gov/w'ip/t)dfs/owiD monitor plan.pdf l. DOE’s Monitoring Plan 
outlines a comprehensive monitoring program that requires the grantees to electronically submit 
quarterly (for all grants) and monthly (for grants >$2M) performance and financial reports that 
are reviewed by DOE technical representatives regularly to flag any potential issues and monitor 
performance. The results of the desktop reviews supplement the onsite reviews of grantee 
performance. DOE technical representatives and available experts visit grantees to review 
programmatic, financial, and administrative adherence to DOE regulations, federal statutes and 
OMB procurement requirements. Site visits are also conducted to verify proper spending of 
Recovery Act Funds. The DOE Monitoring Plan outlines an extensive onsite monitoring 
schedule based on size and complexity of the grant. Along with DOE Office of the Chief 
Financial Officer, DOE technical representatives also closely monitor fund withdrawals to ensure 
proper accounting and spending of Recovery Act Funds. 

In addition to what is outlined in the Monitoring Plan, DOE field representatives are regularly 
trained on project management and monitoring based upon the DOE Monitoring Plan. Continual 
training ensures consistency among DOE field representatives and ensures the transmission of 
best practices and new guidance across the program. As part of their routine contact with 
grantees to provide technical assistance for accelerating spending, DOE technical representatives 
also monitor grantee project planning to avoid potential violations of the Federal Financial 
Assistance terms and conditions. A team of Headquarters technical and contract specialists 
additionally stand ready to rapidly respond and implement corrective action for grantee 
violations. 



606 


The Department has also undertaken numerous measures to accelerate spending: 


1 . DOE sent “milestone” letters to the leadership contacts at all of the EECBG and SEP grantee 
entities setting spending goals as a management tool to encourage them to accelerate the 
obligation and spending of their grants. 

2. DOE sent “status alert” letters to all of the grantees who received >$2M, as well as other 
select grantees determined to be in need of help with the completion of their applications, laying 
out exact information required of them to ensure that DOE can un-condition their awarded 
funds. 

3. DOE Project Officers contact their grantees bi-monthly for all grantees receiving >$2 M or 
more to ensure that the grantees have all of the information that they need to spend money 
quickly and well. Those grantees receiving grant amounts below that threshold receive calls 
from Project Officers regularly as well. 

4. DOE has held 10 regional in-person meetings, inviting all grantees in an area to participate in 
“office hours” where they can receive one-on-one attention. Six hundred grantee representatives 
availed themselves of this opportunity to ask any questions on costing, payments, program 
guidance, and many other topics. 

5. DOE has organized and managed 31 conference calls to date with grantees receiving 
anywhere from $250,000 to S2 million. These calls permit grantees to pose any questions they 
may have for DOE and to receive answers in real time. 

6. DOE has also worked very hard to streamline the processing of the grants through the federal 
procurement process by providing program guidance that allowed the funds to be released 
quickly. As a prime example, DOE developed, and encouraged grantees to use, templates that 
identify projects that would be categorically excluded under NEPA. DOE has also taken steps to 
provide its own procurement personnel with greater ability to make rapid determinations and 
approvals on the use of funds. 

7. DOE has provided and continues to provide grantees with extensive training and technical 
assistance to help them accelerate the obligation and spending of their grants. The Department 
has created an online solution center that compiles best practices, tools, webinars, project map, 
events calendar, and a community forum. 

8. DOE has also created a Technical Assistance Center (TAC), which grantees can call or access 
online regarding any technical assistance needs they may have. The TAC then directs their calls 
to the appropriate technical assistance resource to answer their question and also follows up v6th 
the grantee to ensure that the latter is satisfied with the response. The Technical Assistance team 
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and the project officers work with the grantees individually to ensure that the grantees have all 
the resources they need to accelerate their spending. 

9. DOE holds weekly conference calls with organizations that represent grantees (US Conference 
of Mayors, National Association of Energy Officials, National Association of Counties, National 
Governors Association and others) to update them on current topical issues that arise in program 
implementation and coordinate on ways to accelerate spending by and maintain oversight of 
grantees. 

DOE feels that the recipients are satisfied with DOE’s program. Recipients have commented 
that DOE'S availability of technical and other experts through face-to-face meetings, conference 
calls, emails, letters and Project Officer calls all help to share knowledge, tools and best- 
practices for faster and wiser execution of Recovery Act funds. 

Recipients have said that DOE's continual communications on goal expectations are aggressive 
but do help their city, county, state and tribal shared resources to plan, benchmark, and execute 
state and local programs. Recipients have also pointed out that as most recipient staff offices are 
small, DOE's help, support and outreach are welcome assistance to local city, county, state and 
tribal governments. 


City and county recipients have told DOE the funding has enabled those recipients to execute 
local energy efficiency and renewable energy projects that would not have been done without the 
funds. Awardees have conunented that DOE's hands-on support of recipients on reporting and 
guidance has helped the recipients with processing on new systems and requirements. 


DOE constantly requests feedback fi'om all grantees to ensure that their needs and voices are 
heard. In addition, we are following up with those recipients to ensure that the result of DOE’s 
outreach was satisfactory. 
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26. ENVIRONMENTAL REVIEW AND HISTORICAL PRESERVATION ISSUES WITH 
STATE ENERGY AND BLOCK GRANTS 


Question: There is some concern that NEPA and historic preservation reviews have 
slowed some projects in the state energy program and energy efficiency and conservation block 
grant program. What has the Department done to accelerate these reviews, and are these issues 
still slowing down the program? 

Answer: With regard to historic preservation, the Department has undertaken several 
measures to ensure that historic preservation reviews have not slowed down State Energy 
Program projects. In cooperation with the Advisory Council on Historic Preservation (ACHP) 
and the National Conference of State Historic Preservation Officers, DOE drafted the first 
prototype Programmatic Agreement (PA) ever approved by the ACHP. This prototype PA allows 
for the expedited processing of historic preservation consultations under the National Historic 
Preservation Act (NHPA). So far, 26 States have entered into a PA with DOE with another 17 in 
advanced stages of negotiation. The Department funded a liaison position with the ACHP to 
work with States to resolve outstanding issues related to historic preservation for the Energy 
Efficiency and Conservation Block Grant (EECBG), State Energy Program (SEP) and 
Weatherization Assistance Program (WAP) Recovery Act projects. 


With regard to NEPA, DOE has undertaken several measures to streamline its processes to 
expedite the review and release of funding for Recovery Act projects. DOE created a template 
for expedited NEPA review which allows applicants to receive immediate NEPA approvd if 
they chose to select projects within the menu of projects identified by DOE as not requiring 
further NEPA review. In addition, DOE reviewed applications on a rolling basis to ensure that all 
projects are treated in a timely manner. DOE created dedicated teams of federal personnel and 
contractors to process the great increase in workload associated with the SEP and EECBG 
programs. DOE issued guidance to its recipients in August and December of 2009 to assist 
applicants in understanding the required review process so that applicant projects could be 
reviewed and processed expeditiously. As a result, DOE has processed over 95% of the NEPA 
determinations for SEP and EECBG as of May 2010. 


27. BUY AMERICAN AND THE RECOVERY ACT PROGRAMS 
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Question: I understand that the Department has taken actions to uphold the intent of the 
Buy American provision — which is to direct funding towards American jobs — while still 
ensuring that the requirement doesn’t slow down projects. Can you describe how the 
Department has approached the Buy American requirement for its Recovery Act programs to 
uphold the provision’s intent but also accelerate Recovery Act work? 

Answer: The Buy American requirements of the Recovery Act affect all DOE Recovery 
Act-funded programs. However, to date, the Office of Energy Efficiency & Renewable Energy 
(HERE) programs have generated the majority of issues and questions concerning compliance 
with the Buy American requirements. In particular. Energy Efficiency and Conservation Block 
Grants (EECBG) and the State Energy Program (SEP) have been the source of many inquiries. 

DOE has issued agency-wide guidance for the Recovery Act, including the Buy American 
requirements, in its “Department of Energy Acquisition and Financial Assistance Guide for the 
American Recovery and Reinvestment Act of 2009,” 

http://management.energv.gov/policv guidance/1672.htm . Section 3.9 (p. 3-7) explains the 
Recovery Act Buy American requirements in general. Additional, specific information is 
provided in two attachments to that guidance document. Attachment 10 - “Buy American Issues 
in the Recovery Act for Financial Assistance Agreements,” and Attachment 13 — “Recovery Act 
Buy American Act Requirements for Information Needed From Financial Assistance 
Applicants/Recipients for Waiver Requests Based on Unreasonable Cost or Non-Availability.” 
These are detailed explanations of what the Buy American requirements mean, how they apply, 
and how to request waivers of the Buy American requirements based on unreasonable cost or 
non-availability. 

HERE also has created a web page entitled, “Buy American Guidance,” 
http://wwwl:eere.energ.gov/recoverv/buv american provision.html . This web page explains the 
Buy American requirements, contains the waivers EERE has issued to date {Nationwide Limited 
Public Interest Waiver for LED Lighting and HVAC Units; and Nationwide Categorical Waivers 
for Electronic Ballasts, LED Traffic Lights, and Compact Fluorescent Lights) as well as 
additional information including “Guidance on the Buy American Provisions as Applied to 
EERE Projects funded by ARRA,” “Instructions for Waiver Requests,” and “Frequently Asked 
Questions about the Buy American Provision.” 

Also on the EERE “Buy American Guidance” web page is EERE’s Request for Information 
(RFl) on questions pertaining to the Buy American Provisions of the Recovery Act that was 
published in the Federal Register. 75 Fed. Reg. 5783, 5784 (Feb. 4, 2010). The RFI requests 
two categories of information from stakeholders. Part 1 requests technical information from 
stakeholders seeking to ascertain the availability of manufactured goods produced in the United 
States that are needed to carry out projects funded by EERE. Part 2 requests information on 
questions pertaining to the application and implementation (programmatic questions) of the Buy 
American provisions in Recovery Act projects funded by EERE. The products and technical 
specifications submitted in response to Part 1 will be catalogued and disseminated to the 
domestic manufacturing community in order to ascertain the domestic manufacturing capacity 
for these products before EERE considers issuing any waivers based on non-availability. 
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Submissions in response to Part 2 (programmatic questions) are addressed by designated 
program staff. 

HERE is collaborating with the Department of Commerce’s Manufacturing Extension 
Partnership and its nationwide network of manufacturing centers to scout for domestic 
manufacturers of products that are submitted by EERE Recovery Act grantees for waiver 
consideration under the Buy American provisions. EERE is also coordinating with other 
manufacturing stakeholders, including labor unions, trade associations, and industry groups, to 
disseminate the waiver requests received and thus ensure that EERE conducts a thorough and 
transparent attempt to locate domestic manufacturers before making any waiver determinations. 

In addition, in order to ensure that Buy American does not slow down Recovery Act spending, 
EERE has designated a Buy American Coordinator whose responsibilities are to disseminate 
information to stakeholders, obtain feedback, and work with various program and staff and 
support offices within DOE to resolve issues. EERE also has established an e-mail box, 
buvamericanfS),ee.doe.gov . to receive inquiries and issue responses. 

The DOE General Counsel’s office operates an email hotline for legal questions related to the 
Recovery Act, including the State Energy Program, (SEP), Energy Efficiency Conservation 
Block Grant (EECBG) and Weatherization Assistance Program (WAP), GCHotline FAQ 
Answers to Legal Questions Related to the Recovery Act, 

http://www.gc.energy.gov/GCHotlineFAQ. Typically, Recipients who submit questions to the 
GCHotline are given individual responses tailored to their factual descriptions. Responses that 
are of general interest are posted as FAQs. The FAQ section includes a “Buy American” 
category. In addition, the Office of General Counsel holds a monthly cal! with state energy 
offices to answer questions concerning the EECBG, SEP, and WAP programs; some of the 
questions raised initially concerned Buy American. In the two most recent monthly calls, no 
questions concerning Buy America have been raised. 

DOE’S Recovery Act website, htto://www.eergv.gov/recoverv/index.htm . has a link to the Buy 
American Guidance on the EERE web page. It also features the DOE Recovery Act 
Clearinghouse, with a toll free number that operates Monday through Friday, 9 a.m. to 7 p.m. 
EDT, which provides information on popular topics, including the Buy American requirements, 
and a link to the web address that accepts email inquiries. 



611 


28. DOMESTIC VERSUS FOREIGN MANUFACTURING FOR SECTION 1603 GRANTS 

Question: Mr. Secretary, as you know, the section 1603 grants from the Treasury 
Department and administered by your agency have very successfully increased installations of 
new renewable energy generation facilities in the last year, at a time when the economic 
downturn threatened to stall renewable energy altogether in 2009. That said, there has been 
recent criticism that the money and jobs to build these facilities-in particular, wind farms-are 
going abroad. 

How do you respond to these criticisms? 

How has this section 1603 grant program, which drives domestic demand for wind farms and 
other renewable energy generation, work in conjimction with the Advanced Energy 
Manufacturing Tax Credit to bring manufacturing jobs to the United States and get us back in the 
global race for leadership in the energy sector? 


Answer: The Section 1603 grants go to U.S. clean energy projects, which are installed in 
the U.S. by American workers. It is mistaken to conclude that, because many of the projects 
have foreign parent companies, the funds are going abroad or the jobs are being created abroad, 
as that is not the case. The majority of the turbine content (by value) for these projects are 
manufactured in the U.S., and the average U.S. content of wind turbines continues to rise as 
more U.S. manufacturing facilities come online every year. 


The Section 1603 grants program and the Advanced Energy Manufacturing Tax Credit (48C 
program) are helping ensure the U.S. is the world’s leading market for, and the world’s leading 
manufacturer of, clean energy technologies. These two programs together are creating or saving 
more than 20,000 U.S. jobs in high-growth clean energy industries, while helping achieve the 
goal of doubling renewable power generation in the next few years. Through the 1603 program 
and the 48C program, more U.S. clean energy projects are being built, establishing a robust U.S. 
manufacturing supply chain that creates or saves thousands of jobs. 
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29. LONG-TERM BENEFITS AND JUMPSTARTING NEW ENERGY SECTORS 

Question: While many Recovery Act programs were intended to create jobs quickly, a 
lion’s share of the Department of Energy’s Recovery Act programs were intended to seed the 
investments that will transform America’s energy sector for the 21®* century. Some of these 
programs make investments that will jumpstart new American industries to make us competitive 
in the race to capture jobs in the rapidly-evolving energy sector for the next ten, twenty, or thirty 
years. How are Recovery Act programs helping to jump-start new American energy industries? 
How are DOE Recovery Act programs helping to transform our energy sector to be cleaner, 
more efficient, and more independent of foreign sources of energy? How will the Recovery Act 
smart grid demonstration grants not only create jobs in the next year, but also support the long- 
term modernization of our nation’s power grid? Will these grants help to create grid industry 
leaders in America, instead of abroad? 

Answer; As we put people back to work, DOE’s Recovery Act is making our homes and 
buildings more energy efficient, expanding US high technology clean energy manufacturing and 
generation, modernizing our power infrastmcture, transforming the transportation sector, and 
laying the foundation for the next generation of technological and scientific innovation. 

Under the Recovery Act, we are making the largest single investment in home energy efficiency 
in U.S history. For low-income families that are hit hardest by high utility bills, the Recovery 
Act provides $5 billion for the Weatherization Assistance Program, which funds local agencies 
to perform home energy audits and weatherization services. We are working closely with our 
partners to deliver this vital program. Each state has made clear performance commitments and 
we have worked directly with the Governor’s office in every state towards a shared plan to reach 
these performance targets. We have taken steps to address barriers that we have identified, as 
well as issues raised by GAO and the DOE Inspector General. The Department undertook a 
broad-based restructuring program to address the initial challenges in program implementation. 
As a result of these efforts, states reported that they weatherized more than 125,000 homes in 
2009, including more than 25,000 with Recovery Act funds and based on this reporting are on 
pace to deliver at least 250,000 homes with Recovery Act funds this year. Through May of 
2010, 132,269 units have been weatherized with Recovery Act funding. The Department will 
remain focused on providing each of the states and local agencies with the resources they need to 
quickly and effectively implement this program. We expect to weatherize nearly 600,000 homes 
with Recovery Act funds by March of 2012. 

The Recovery Act also includes $3.1 billion for DOE’s State Energy Program and $300 million 
to states for energy efficient appliance rebates, showcasing cooperation between federal and state 
govermnents. The state energy programs are sponsoring very innovative projects. Ohio is using 
some of their state energy grant money to increase industrial energy efficiency, helping 
companies reduce cost and become more competitive in the market. Idaho is improving energy 
efficiency in 210 K-12 schools across the state, putting money back into school budgets. By the 
end of June, the state energy program had contracted (i.e., states obligated funds) more than $2 
billion of their $3.2 billion. All of the states already have their appliance rebate funds and most 
have completed their program offerings, helping consumers improve appliance efficiency 
significantly. 
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The Recovery Act provided $3.2 billion to fund the Energy Efficiency and Conservation Block 
Grant program for the first time, which this committee was instrumental in creating. This 
program will help over 2,300 cities, counties, states, territories and Indian tribes to develop their 
own efficiency programs, including: building code development, energy audits and retrofits, 
efficient public lighting and landfill gas capture. Standing up a new program always takes a little 
more effort — it took a dedicated 125 person SWAT team in the basement of DOE to process all 
the new EECBG applications, working with recipients directly on the phone to ensure each 
application met the statutory requirements and to minimize bureaucratic back and forth. This 
hard work will pay dividends in the coming months, as states and communities bring innovative 
projects on line. We are particularly excited about the competitive portion of the energy 
conservation block grant program, known as Retrofit Ramp up. The leading projects under this 
program will define new approaches to make energy efficiency services available to all 
Americans at significantly lower cost. 

These formula grant programs have created opportunities for innovation in how the Department 
of Energy works. Our expanded call center has handled more than 20,000 calls from formula 
grant recipients, guiding people through the process. We now have dedicated account 
representatives for each state, providing service continuity. We collaborate with the national 
weatherization and state energy organizations weekly, building a shared view on performance. 
Each innovation not only moves this program faster every day, but better positions DOE for 
long-term base performance as well. 

Recovery Act investments and incentives are putting us on track to meeting our goal of doubling 
both renewable electricity generating capacity (excluding conventional hydropower) and 
advanced energy manufacturing by 2012. Recovery Act programs are also quickly expanding 
high technology, clean energy manufacturing in the U.S. 

We are funding a range of renewable energy generation technologies, including wind, solar, and 
geothermal. DOE has supported Treasury in implementing the 1603 program, which has 
provided $4.7 billion in 1603 payments to 833 renewable energy generation projects across the 
country. By partnering with private industry. Treasury and DOE have already fiinded enough 
new renewable energy projects through these payments to power over one million homes, 
enough clean energy to power the homes of everyone living in Boston, Seattle, Atlanta, Kansas 
City, and Cincinnati combined. These projects have already been completed. 

DOE has also supported Treasury in awarding $2.3 billion in tax credits for 183 clean energy 
manufacturing projects in 43 states under the 48C program. The manufacturing capacity 
supported by these grants will produce solar panels, wind turbines, geothermal equipment, 
nuclear plant components, and energy efficient building products, putting the US on track to 
double our capacity to manufacture these high technology, clean energy components by 2012. 
These facilities represent some of the premier companies in renewable manufacturing. The 
award recipients estimate that these projects will generate more than 1 7,000 jobs. This 
investment will be matched by as much as $5.4 billion in private sector funding. The interest 
was extraordinary and the program was oversubscribed by a ratio of more than 3 to 1. The 
Administration has called on Congress to provide an additional $5 billion to expand the program. 
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Because there is already a deep pipeline of projects, these funds could be deployed quickly to 
create jobs and support economic activity. 

We have announced more than $4 billion in conditional commitments to build renewable energy 
and grid electrification projects in the US under the Recovery Act including Solyndra (CA), 
Nordic (ID), and Beacon (NY), and Brightsource (CA). These conditional commitments have 
proven very effective in bringing private capital off the sidelines and into the market at scale. 
Solyndra, Nordic, and Beacon are all in construction. 

We’re also investing over $600 million in grants in the research, development and deployment of 
renewable energy. For example, $24 million in Recovery Act funding has gone to three 
universities (in IL, ME, and SC) around the country to improve wind turbine performance and 
reliability. The Solar Incubator is providing $10 million in Recovery Act funds to help 4 
companies in North Carolina and California lower the cost and improve performance of 
promising PV technologies. We are awarding up to $81 million to 45 geothermal projects in 20 
states developing itmovative approaches to enhanced geothermal systems, potentially unlocking 
vast amounts of baseload power. 

The Recovery Act provided $3.4 billion to help develop the next generation of vehicles and the 
fueling infrastructure to support these innovative new technologies. This is in addition to $8.4 
billion in direct loans to manufacturers provided so far from our Advanced Technology Vehicle 
Manufacturing loan program outside the Recovery Act. These projects aim to transform the 
transportation sector by creating competition among electrification, natural gas vehicles, 
advanced biofuels, hydrogen and improvements in internal combustion engine efficiency. 

Over the next six years, we expect to support three new electric vehicle plants - the first ever in 
the United States - and 30 new battery and other electric-vehicle component manufacturing 
plants fully operational. We’ve made investments in battery and component suppliers like 
A123, Enerdel and Cellgard, as well as manufacturers like Nissan, Tesla, Fisker and Ford to 
make advanced vehicles in the United States. By 2015, these plants will be expected to have 
capacity to produce 250,000 electric-drive cars and batteries to power 500,000 plug-in hybrid 
electric vehicles. We are also building the infrastructure to support these vehicles, including 
more than 1 0,000 charging locations in a dozen cities. 

We’ve selected $300 million in Recovery Act grants to 25 Clean City coalitions of public and 
private fleets. These grants significantly expand city- and county-led efforts to reduce petroleum 
consumption and deploy high-efficiency cars, trucks and buses that run on alternative fhels. The 
25 projects support over 9,000 alternative-fuel vehicles, 70 percent of which will run on natural 
gas, mainly for heavy-duty trucks. 

At the same time. Recovery Act investments will support the development and deployment of 
the next generation of biofuels. Nearly $600 million in Recovery Act grants will support 19 
pilot, demonstration, and commercial-scale bio-refineries. These facilities will convert biomass 
into fuels and chemicals that otherwise would be produced from oil, while creating jobs and 
raising farm incomes in rural communities across the country. Before these investments, the 
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development of an advanced biofuels industry was at a virtual standstill as numerous facilities at 
the pilot stage had faltered during the economic downturn. 

More than $100 million from the Recovery Act, plus an additional $87 million in base budget 
funding, will go to improving the efficiency of heavy-duty trucks and passenger vehicles. With 
private sector cost-sharing, this will support nearly $375 million in total investment, positioning 
the US as a leader in heavy duty fuel efficiency and reducing transportation costs across the 
country. 

Our electrical grid is a critical piece of infrastructure, but today it uses century-old technology. It 
wastes too much energy, it costs us too much money, and it’s too susceptible to outages and 
blackouts. Just as President Eisenhower’s investment in an interstate highway system 
revolutionized the way Americans travel, our Recovery Act investments in the smart grid and 
new transmission lines is revolutionizing how we produce, transport and use energy. 

The more than $4 billion in Recovery Act smart grid investments are being matched by more 
than $5.5 billion in private sector funding, supporting 132 projects that may reduce electricity 
costs, increase reliability, and give consumers more choice and control over their energy use. By 
2013, we expect a combination of public and private investment to lead to the deployment of 18 
million smart meters nationally (more than double the number currently in service). The 
Recovery Act is also funding the installation of more than 850 sensors on the electric 
transmission system to improve reliability and security, for the first time providing visibility and 
control across the entire U.S. transmission system. More than 200,000 smart transformers and 
more than 650 automated substations will allow power companies to replace units before they 
fail, and respond more effectively to restore service when bad weather knocks down power lines. 
These are important first steps toward the modernization of our power infrastructure. 

With $3.4 billion from the Recovery Act, we are making unprecedented investments in carbon 
capture and sequestration technologies, attracting approximately $7 billion in private capital. 
Projects we are supporting are projected to capture more than 10 million tons of CO 2 annually by 
2015 and put us on a path to demonstrating that carbon capture and sequestration can be 
economical by 2020. 

Realizing the promise of low-carbon electricity from coal requires an economical solution to 
capturing CO 2 . The leading processes today are amine and ammonia-based processes that cost 
$60 per ton and have a very significant energy penalty. New CO 2 capture technologies, using 
different solvents, adsorbents and absorbents, hold the promise to significantly reduce the energy 
penalty, cut capital costs and reduce the cost per ton by more than half. Our grants are funding 
innovative approaches such as synthetic enzymes or conversion of CO 2 into valuable fuels or 
chemicals that could reduce the cost even more. 

The Recovery Act is accelerating the pace of scientific and technological innovation in the 
energy sector, laying the foundation for sustained future economic growth. There is widespread 
agreement in the economic community that innovation is a primary driver of long-term economic 
growth and prosperity. Innovation also drives job creation. Long-term, high-quality jobs stay in 
industries where there is a high degree of iimovative content. 
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For instance, the Recovery Act included $400 million for the Advanced Research Projects 
Agency - Energy (ARPA-E), modeled after the Defense Department’s famed DARPA. DARPA 
is widely credited for enabling development of, among other things, the Internet. ARPA-E will 
fund high-risk, high-reward energy technology research. Not every project will succeed, but 
those that do have the potential to radically transform our energy system. 

Potentially game-changing research funded through ARPA-E so far includes: Grid-scale liquid 
metal batteries that could cut battery costs by 90% while doubling energy density; Direct solar 
fuels - photosynthetic organisms that produce hydrocarbons instead of carbohydrates, combining 
CO 2 , sun and water to produce ultra-clean gasoline; and Super-high-efficiency small wind 
turbines, leveraging advanced aerospace designs and materials to reduce the cost, improve the 
reliability and expand the range of wind energy. The projects we have funded under the 
Recovery Act highlight the opportunity for the United States to accelerate clean energy 
innovation and take a global leadership position in clean energy industries globally. 

The Office of Science has invested $1.6 billion to advance basic research (e.g., 16 new energy 
frontier research centers, the world’s fastest super computer at Oak Ridge), to expand science 
infrastructure (e.g., national synchrotron light source at Brookhaven, a new Continuous Beam 
facility at TJ lab, new battery user facilities at Argonne) and to increase funding for promising 
early career scientists. 

Answer: The Recovery Act catapults the U.S. into a leadership position with respect to 
smart grid implementation. Although the Recovery Act funding is substantial, it is only a small 
fraction of the investment that will be needed over the next several decades to modernize the 
U.S. electric system. In this way, Recovery Act funds will support job creation and new business 
formation in the U.S. in the near term, and if the projects are successful in proving net benefits 
for smart grid deployments, then the groundwork will be laid for expanded job creation and 
business formation in the future. 

Already in regions across the U.S. where grid modernization projects are underway, there is 
evidence of growing needs for skilled manufacturing personnel to build the smart equipment 
such as meters, transformers, capacitors, and power electronics necessary for the smart grid. In 
addition, because smart grid involves innovation in both electricity delivery and information 
systems and communications infrastructure, there is a need for systems developers and IT 
professionals including enterprise architects, system infrastructure designers and network and 
cyber security specialists. 

Project implementation also means new jobs for engineering technicians and 
installation/maintenance persoimel including meter installers and substation construction and 
installation contractors. 

With the deployment of smart grid technologies, tools, and techniques comes new ways of doing 
business and a greater need for effective knowledge management processes. This means job 
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opportunities for data processing and business systems developers such as database 
administrators and data entry staff, as well as business and engineering analysts such as business 
process modelers, power system analysts, financial analysts, and rate designers. 

Furthermore, smart grid is not just about equipment; it is also about innovation in business 
models and regulatory approaches. Over the next 3-5 years, as the Recovery Act smart grid 
projects are implemented, U.S. electricity markets will have the opportunity to be a proving 
ground for new ideas, approaches, and business strategies. From there, it will be up to the U.S. 
electric power industry to move out with expanded grid modernization projects across the U.S. 
and around the world. 
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30, FUTUREGEN 


Question: $1 .073 billion of ARRA funding is allocated to the FutureGen project. In 
recent months, the Department and the FutureGen Alliance have been working to come to 
agreement on an initial cost-estimate that will determine whether the project will move forward. 


Could you provide the Subcommittee an update on the decision regarding this effort? 


Answer: Following review of project cost and funding plan documentation received from 
the Alliance in December 2009, the Department determined that additional information was 
needed in order to make an informed decision on how best to advance the project. The 
Department of Energy (DOE) extended the date for submission of the Alliance’s Renewal 
Application, which was received on March 19, 2010. The Alliance’s Renewal Application is 
currently undergoing a comprehensive evaluation by DOE. The Department is working with the 
FutureGen Alliance to establish a path forward to implement a successful project. 


Question: The Subcommittee understands one issue preventing agreement is the potential 
need for appropriated dollars above the $1,073 in the fiscal year 2013-2014 timeframe to 
complete the project. Could you please comment? 

Answer: The FutureGen Alliance submitted its Renewal Application to DOE on March 
19, 2010. The latest estimate of capital costs from the FutureGen Industrial Alliance has grown 
from the earlier one provided. Currently, the Department is in discussions with the FutureGen 
Alliance about the most promising path forward to ensure a successful project. 
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31. ENVIRONMENTAL MANAGEMENT LIFE-CYCLE COSTS 


Question: Mr. Secretary, the Recovery Act invested $6 billion to clean-up the legacy of the 
nation’s nuclear activities. Will this investment reduce the life-cycle costs of clean-up of the 
projects? 

Answer: Yes, this investment is reducing the life-cycle costs of the cleanup projects. 

Question: If yes, what will be savings at the two largest sites, Hanford and Savannah 
River? 

Answer: The Office of Environmental Management (EM) estimates the savings to be $2.1 
billion at Hanford and $ 1 .2 billion at Savannah River Site. 

Question: If no, how is such a large investment not reducing the cost in fiiture years? 

Answer: The $6 billion investment is creating savings and cost avoidances throughout the 
cleanup complex that will reduce the life-cycle costs of the EM program. 



620 


32. INCREASED FUNDING FOR ENERGY EFFICIENCY AND RENEWABLE ENERGY 


Question: The budget request increases funding for energy efficiency and renewable 
energy applied research and development by 5% over the fiscal year 2010 level. 


Can you explain where the funding increases will be focused? 

How will the increases to this account further the goal of transforming our energy sector to run 
on clean, domestic sources of energy and to create new American industries? 


Answer: The FY 2011 portfolio is aimed at accelerating revolutionary change in the 
Nation’s energy economy through three distinct technical areas: 

First, it will achieve rapid gains in the efficient use of energy through the development of new 
building materials, equipment, designs, and tools that can cost-effectively reduce commercial 
and residential energy use. These advances will cut energy consumption in new residential 
buildings, for example, by 50% or more by 2018. Identifying improved industrial processes, 
materials, and systems that can drive productivity advances in industry to increase profits while 
slashing demand for fuels and electricity is also a focus. 

Second, EERE will help the U.S. shift to a portfolio of new transportation technologies based on 
electricity, renewable fuels, and advanced technologies that can decouple the U.S, vehicle fleet 
from fossil fuels. 

Third, EERE will achieve rapid growth in renewable energy supplies using biomass, wind, solar, 
geothermal, water power, fuel cells, and other energy resources to produce competitive sources 
of fuels and electricity through carefully targeted applied research. Energy storage systems will 
be an important part of this investment. 

In addition, DOE’S RE-ENERGYSE program will reinvigorate the investment in education at all 
levels to support the next generation of scientists and engineers that are needed to address the 
country’s energy challenges. 

EERE continues to work to transform our energy sector to run on clean, domestic sources of 
energy and to create new American industries. DOE estimates that with the continued leveraging 
of EERE technologies: U.S. net oil imports can decline by 57 percent; consumers can spend 24 
percent less on energy; the Nation can emit 19 percent less CO 2 ; and primary energy 
consumption can decline by 16 percent, all relative to 2050 baseline projections.’ 


‘ Additional information on EERE’s impact analysis methodology and assumptions can be found at 
httD://wwwl .eere.energv.gov/ba/pba/Drogram benefits.html 
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33. HYDROGEN AND FUEL CELLS TECHNOLOGY 


Question: The budget request reduces fimding for the hydrogen and fuel cells program to 
$137 million, $37 million below the 2010 level. 

Can you explain the reduction to this program? 


You have said recently that an industry consortium may be a sensible approach to move 
hydrogen and fuel cell transportation forward. Can you expand on this? What would this 
consortium look like, what would it accomplish, and how would federal fimding and programs 
be involved? 

Maybe this discussion is best put in a global context. Germany has committed to policies, 
government fimding, and an industry consortium that hopes to roll out 225,000 hydrogen- 
powered cars and 500 hydrogen fueling stations by 2018. At the same time, the Department of 
Energy’s budget request makes the assumption that fuel cell and hydrogen technologies are'not 
ready for widespread commercialization until 2020. Are we missing the boat? Are we setting 
ourselves up to lose the race for this new market, or do you believe Germany is misguided in its 
attempt to commercialize hydrogen vehicles? 

Answer: The Department’s reduction of the Hydrogen and Fuel Cell Technologies 
(HFCT) budget by $37 million allows for a balanced portfolio of transportation solutions and 
continued focus on battery and advanced vehicle approaches for more near term impact. The 
Department will also maintain a strong effort in key areas of hydrogen and fuel cell research and 
development. In addition to $137 million in the EERE HFCT program, DOE requested $50 
million for the Solid State Energy Conversion Alliance (SECA) Program on high temperature 
megawatt-scale fuel cells and expects to maintain funding levels at approximately $38 million 
through the Office of Basic Energy Sciences for long-term and crosscutting research in hydrogen 
and fuel cells. 


Both Japan and Germany established industry consortia to move hydrogen infrastructure 
forward. A similar approach could be an option for the U.S., rather than relying completely on 
government funding. It is premature to define what the consortium would look like. For 
example, industry could take the lead based on their assessment of commercial viability of the 
technology and market needs. 


DOE works closely with Germany, Japan and other countries through the International 
Partnership for Hydrogen and Fuel Cells in the Economy (IPHE) to evaluate their strategies. 
Germany is working on the business case to roll out infrastructure with a goal of 500,000 fuel 
cell vehicles in 2020. In fact, in February DOE co-organized a global workshop through IPHE to 
better understand the needs and options for hydrogen infrastructure. Rather than dictate the 
numbers of vehicles or stations, DOE plans a strategic assessment of market needs, technology 
gaps and policies or other actions to enable a sustainable business case for hydrogen. The U.S. 
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continues to be a leader in this technology and the Department’s balanced portfolio of basic 
research and applied development and deployment will continue to contribute to progress. 
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34. PROGRAM SUPPORT AND POLICY ANALYSIS 


Question: Last year's request for the Office of Energy Efficiency and Renewable Energy 
(EERE) proposed to increase program support in that office to $120 million, up from just $18 
million the year before. This increase, as I understand it, would have significantly expanded 
policy analysis staff and activities within the EERE office. But it's no secret that program 
managers and analysts who work within a single technology program can be champions for the 
technologies they work with-not the unbiased analysts we would hope would provide policy 
analysis. The most unbiased analysis would instead come from a centralized Departmental policy 
group that is wed to analysis and the Department's mission outcomes, not any particular 
technology. And in fact, there are such groups in the Department, including the Office of Policy 
and International Affairs. In last year's bill, we encouraged you to consider expanding policy 
analysis capabilities in that type of centralized office, rather than creating a patchwork of 
potentially redundant and biased analysis shops across the Department; however, this year's 
request seeks to double the analysis capabilities buried within the Office of Energy Efficiency 
and Energy Reliability, while it keeps funding flat for the Office of Policy and International 
Affairs. 

Have you considered the Congress' concerns? If so, why do we see this decentralized approach 
for the second year in a row as the request seeks to expand policy analysis within the program 
offices? 

How is this consistent tvith the new office of management reform and your ongoing efforts to 
break down the silos at the Department? 


Answer: Analysis at the EERE corporate level can help integrate and harmonize analysis 
across EERE programs in order to help the program better target and address issues which cut 
across the interests of EERE technologies, and to be more responsive to Departmental, 
Congressional, and Administration priorities. The FY 201 1 budget request reflects expanded 
EERE and Departmental program dimensions, needs and responsibilities (e.g., new programs, 
directed analyses and reports, accountability and transparency), driven by internal, Departmental, 
Administration and Congressional needs. These efforts [International, Strategic Priorities and 
Impact Analysis (SPIA), and Commercialization] add fiscal requirements. International 
activities were previously fimded within the Weatherization and Intergovernmental Program 
(WIP), and Commercialization was funded through an authorization provided in Section lOOle 
of EPAct 2005. SPIA was created in recognition of growing analytic, data, and planning 
requirements essential for effective EERE portfolio implementation, decision making, and 
responsiveness. 


In response to Congressional guidance, EERE’s Program Support activities are pursuing 
centralized policy analysis in the following two ways: 
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1 ) In recognition of the need for and advantages of a centralized effort to policy analysis, 
EERE is working closely with the Office of Policy and International Affairs (PI) to co- 
develop inputs and analysis to meet internal needs and Congressional requirements. 
Specifically, EERE’s corporate office has shared all energy-economic models and data 
with PI, as well as the web resources VIBE and data platform Open Energy Information. 
EERE is working collaboratively with PI in developing climate and policy analysis, 
ensuring that analysis efforts are coordinated across the Department and that activities are 
informed by both Program and Departmental needs. 

2) At the EERE corporate level, we are centralizing our approach to independent analysis 
with an action plan that leverages its corporate view by aligning resources and creating 
enterprise strategy and roadmaps to ensure integrated program and corporate efforts. 
Because EERE is home to fifteen diverse programs working toward common goals, there 
is a need for an independent and integrative approach to policy and technology analysis, 
as proposed by the Program Support budget request. 

These two approaches are consistent with the proposed Office of Management Reform as 
EERE’s Program Support activities (through their integrative and transparent approach) 
will carry forward the mission of this new office by working collaboratively to develop 
strategies that break down historical silos in the Department. The Office of Management 
Reform is a proposed office within the Office of the Secretary that will “provide the 
Department with strategic direction, coordination, and oversight of both external and 
internal transparency and operational performance improvement initiatives, including 
those directed by the Office of Management and Budget. This office will be responsible 
for identifying cost savings through management and operational efficiencies to reinvest 
in high-priority mission activities.” (DOE FY 201 1 Congressional Budget Request 
DOE/CF-0048, Volume 2, pages 131-134). EERE will be well positioned to work with 
the new office to ensure our internal strategic approach in strategic analysis, performance 
and transparency is well coordinated with the new office. 

EERE’s Program Support activities will be planned, designed, and coordinated in 
collaboration with the relevant DOE offices ( PI, PAE, and the energy offices) to 
complement and provide transparent, common and comparable methods and means for 
analysis, allowing management portfolio planning and decisions at all levels to be based 
on comparable information. 

Program Support activities performed at the EERE corporate level require a corporate 
“lens” applied by analysts with both program and topical expertise in EE and RE that 
includes an impartial view of each technology program and corporate vision. Analysis by 
corporate-level Program Support is independent, cross-cutting and integrative and 
includes corporate and strategic planning, comprehensive benefits analysis, and 
specialized performance evaluation, all necessary to integrate and harmonize activities 
across the diverse program suite. These tasks require significant capacity in di.sparate 
areas of expertise and are best addressed by impartial analytical resources within the 
EERE corporate office. Integration and analysis at this level addresses critical and 
potential gaps in the integration of analytic and technical efforts among EERE’s 
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Technology Programs, as well as among HERE and other offices in the Department and 
Federal government. 
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35. YUCCA TERMINATION AND THE DEPARTMENT’S CLEAN-UP MISSION 


Question: The termination of Yucca Mountain creates uncertainties surrounding the 
disposition of nuclear spent fuel and high-level defense waste around the country. How does 
termination affect the Department’s clean-up mission and plans to dispose of spent fuel and 
waste at both Department of Energy and Defense-related sites? 

Answer: The Administration’s decision not to proceed with the Yucca Mountain 
repository does not affect the Office of Environmental Management’s (EM) plans to retrieve, 
treat, and store high-level wastes stored in tanks or to treat and store spent nuclear fuel. EM is 
focused on addressing environmental and health risks by placing high-level waste and spent 
nuclear fuel in safe and stable configurations for long-term interim storage. 

Question: Since the termination of Yucca Mountain, have you consulted with the major 
stakeholders about the implications for their inventories of spent fiiel and waste, as well as the 
impact on the agreements involving waste disposal and clean-up — e.g. Governors? 

Answer: No, we have not consulted with the stakeholders; however, our stakeholders are 
aware that we intend to continue our tank waste projects as planned and in accordance with our 
compliance agreements as reflected in the Fiscal Year 201 1 budget request. 
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36. TANK WASTE CLEAN-UP AT SAVANNAH RIVER AND HANFORD 


Question: The decision to terminate Yucca potentially brings into question the waste 
acceptance criteria assumed in the tank waste clean-up strategies at Savamiah River and Hanford. 
Since the Blue Ribbon Commission is going to take 24 months to issue its final report, do you 
plan to stand-down some aspects of tank waste clean-up until you have clarity? 

Answer: No, the Department will not stop tank waste cleanup pending results of the Blue 
Ribbon Commission review. The Department’s ongoing efforts to retrieve and treat tank waste 
at the Savannah River Site and Hanford Site are not directly impacted by the termination of 
Yucca Mountain. While the Blue Ribbon Commission will conduct a comprehensive review of 
policies for managing nuclear waste (including storage and disposal options), the Office of 
Environmental Management will continue its efforts to reduce risks associated with tank wastes 
at both sites by retrieving it and converting it to a stable form suitable for long-term, interim 
storage. 

Question: In the aftermath of Yucca Mountain, it has been suggested that the Waste 
Treatment Plant might need to be tom down and rebuilt to meet a new waste acceptance criteria. 
What is your reaction to this assertion? 

Answer: That assertion is false. The vitrified high level waste form to be produced by the 
Waste Treatment and Immobilization Plant (WTP) is a highly stable, robust waste form that will 
be suitable for long-term storage, as well as capable of meeting criteria for disposal. The 
Department plans to complete constmction and begin operating the WTP by 2019. Information 
on the WTP waste form, as well as other high-level wastes generated at Department of Energy 
sites, has been provided to the Blue Ribbon Commission for their consider as they perform their 
evaluations. 



628 


37. WASTE TREATMENT PLANT AT THE HANFORD SITE 


Question: the Waste Treatment Plant at the Hanford Site is the largest construction 
project at the Department with a Total Project Cost of $12.3 billion. This project has been 
plagued by technical challenges, cost increases and schedule delays. The Defense Nuclear 
Facilities Safety Board (DNFSB) and the Government Accountability Office (GAO) continue to 
scrutinize the project. 

There had been agreement that $690 million would be requested through to the completion of the 
project in 2019. This year, however, the Administration requested $740 million, $50 million 
above fiscal year 2010, to improve project confidence. Given the troubled history of this project, 
what assurances can you provide the Subcommittee that this request is not another indication of 
major cost growth in this program? 

Answer: In 2009, the Office of Environmental Management (EM) began conducting peer 
reviews of construction projects within its portfolio. The scope of these reviews included cost 
and schedule, risk management, project management structure, and resolution of technical issues. 
These reviews are one mechanism to implement the Secretary and Deputy Secretary’s initiative 
to continuous improvement of project management across the Department. In March of this year 
the Deputy Secretary issued a memorandum identifying key principles of project management. 
One of these principles is design maturity, which advocates assuring that advancement of design 
maturity is essential to project management success. 

The request of $740 million in Fiscal Year 201 1 vrill allow for acceleration of the completion of 
design and engineering to reduce technical risks so that a higher confidence can be gained. 

Question: Significant progress has been made to address the DNFSB’s concerns with the 
elements of the project. Recent concerns involve the proposed re-design of aspects of the Pre- 
Treatment Facility and worries about the effectiveness of the Pulse- Jet Mixers. Do you believe 
addressing these concerns will delay the project any further? 

Answer: The Department has been conservative in releasing Pretreatment Facility 
systems and piping for procurement in areas which the DNFSB has expressed concerns. 

However, these limited releases have allowed critical activities to proceed without significant 
impact to project cost and schedule. 

With regard to the effectiveness of the Pulse Jet Mixers, the Department has been concerned 
about the approach to resolution since late 2008. As of now, Bechtel National Inc (Becthel) is 
performing tests that DOE expects will confirm approaches to address mixing concerns 
remaining in 9 vessels. In the event that the testing and data analysis do not demonstrate that 
modifications will be successful, DOE has directed Bechtel to evaluate alternative approaches 
that would allow for waste material to be mixed and effectively transported in the Pretreatment 
Facility without posing the safety risks identified by DNFSB in its December 2009 letter to the 
Department. 
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38. URANIUM ENRICHMENT AND DECOMMISSIONING 


Question: Mr. Secretary, the request for the Uranium Enrichment Decommissioning and 
Decontamination (UED&D) Fund is $730 million, a significant increase over fiscal year 2010. 
However, the request assumes the reinstatement of a utility fee that will collect an estimated 
$200 million in receipts. Congress rejected the utility fee last year. Beyond a budget gimmick, 
what is your rationale for reinstating a fee that will be passed on to consumers during a 
recession? 

Answer: The Uranium Enrichment Decontamination and Decommissioning (UED&D) 
Fund was established in the Energy Policy Act of 1992 to fimd the cleanup of the three gaseous 
diffusion plants at Oak Ridge, Tennessee, Paducah, Kentucky, and Portsmouth, Ohio. In the 
Uranium Enrichment Decontamination and Decommissioning Fund 2007 Report to Congress, 
the Office of Environmental Management estimated that the UED&D Fund, with current 
contributions, will not be sufficient to meet its intended purpose; the Fund is projected to become 
insolvent in the Fiscal Year (FY) 2020 timeframe and have an estimated shortfall of $8 billion to 
$21 billion over the next 30 years. 

Therefore, the Administration is proposing to reinstate the special assessment on domestic 
utilities starting in FY 2011, as well as additional Federal deposits into the Fund, over a 15-year 
period to address the shortfall in addressing the environmental liability at the three facilities. The 
Administration believes this proposal is necessary to forward fund the cleanup of these facilities 
and minimize the financial burden on taxpayers in the future. Decontamination, 
decommissioning, and remediation of enrichment facilities are the shared responsibility of both 
industry and the Federal government. The proposal is estimated to address the currently 
expected shortfall. 

Question: The budget request also included a legislative proposal to increase the total 
amount of receipts authorized to be collected by the Fund and extend the period in which the 
fund can collect receipts. This proposal, which is an amendment to the Atomic Energy Act of 
1954, should be submitted the relevant authorizing Committees. Have you submitted this to 
authorizing Committees? 

Answer: The Administration agrees that this proposal falls within the jurisdiction of the 
relevant Authorizing Committees because it amends the Atomic Energy Act of 1954. If the 
Administration were to request that the Authorizers enact this proposal, the legislative language 
would seek to permit both the collection of the utility fee and the spending to support the cleanup 
of the nation’s gaseous diffusion plants only subject to a trigger in subsequent appropriations 
action. The Administration would like both the collection and spending of the fee to ultimately 
be discretionary , similar to the 201 1 Budget provisions, so that the budget authority scoring to 
the Appropriations Committee would be net of the collection and, therefore, emphasize the 
relationship between the fee and the cleanup. The reason the Administration proposed that the 
Appropriations Committee essentially enact both the authorization and the appropriation was for 
expediency. The Authorizers may not have an appropriate vehicle in which to move this 
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legislation quickly and the Administration feels this fee needs to be enacted as soon as possible 
in order to help address the shortfall in the Fund. 
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39. TECHNOLOGY DEVELOPMENT AND DEPLOYMENT 

Question: for two consecutive years, the Department has requested significant funds for 
technology and development in the Office of Environmental Management program ($75 million 
in fiscal year 2010 and $92 million in the fiscal year 201 1 request). The intent of this proposed 
request is to solve many of the technical challenges associated with pumping and treating tank 
waste. In a budget where there are decreases in the clean-up work at sites, such as Hanford and 
Idaho, how do you justify increases in technology development when additional work could be 
conducted at the sites? 

Answer: Investments in transformational technology development will accelerate the 
treatment of radioactive tank wastes and the closure of the Hanford and Savannah River Site tank 
farms. Technology development may reduce the life cycle cost of tank waste cleanup from 
modifications to the tank waste system that includes treating waste in modular treatment 
facilities at the waste tank thereby supplementing existing treatment capacity; optimizing 
processes to minimize the amount of High Level Waste (HLW) and Low Activity Waste (LAW) 
glass produced; providing alternate approaches to treat and dispose of Low Level Waste (LLW); 
reducing the size and/or eliminating the need for constructing major new treatment facilities; 
reducing the operating life of existing treatment facilities; and reducing the number of HLW 
canisters produced. 

Question: How soon can we expect to see the benefits resulting from this sizable 
investment? 

Answer: Most of the technologies under development will be available in the mid-term 
(5 to 15 years). 

Question: When will the technologies under development be ready for deployment? Or, 
are they already? 

Answer: Some of the technologies may be ready for deployment in the next 5 years. For 
example, a next generation cesium solvent is being developed for the Modular Cesium 
Extraction Unit. A Small Column Ion Exchange technology will allow for an in-riser cesium 
decontamination of dissolved saltcake at Hanford and Savannah River. 
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40, INERTIAL FUSION ENERGY 

Question: We hear the terms “high risk, high reward research” thrown around quite a lot 
these days, and fusion energy research certainly fits the bill. Of the two avenues for fusion that 
have been pursued for decades — magnetic confinement and inertial confinement — the 
Department has to date only funded magnetic confinement programs specifically for the 
purposes of developing fusion energy generation. The Department’s National Nuclear Security 
Administration funds inertial confinement fusion programs, but only for weapons purposes, not 
energy generation. 

What is your plan for an inertial fusion energy program at the Department, and does this plan 
depend on the National Ignition Facility successfully demonstration ignition? 

Answer: Inertial Confinement Fusion (ICF) has been supported by the NNSA for many 
years, primarily for national security and scientific applications, although with a long-term view 
toward potential energy production. The FY 2011 budget requests $437.6 million for the ICF 
program. The dominant mission of the ICF program is support of the Nuclear Weapons program 
and includes operation of the NIF at about $160 million per year. The ICF program also 
contributes to basic science in High Energy Density Laboratory Plasmas (HEDLP), for which the 
FY 201 1 budget requests $4.0 million in NNSA and $3 1 .0 million in the Office of Science’s 
Fusion Energy Sciences program. 

The NNSA program will pass a major milestone later this year with the start of the National 
Ignition Campaign (NIC), a series of experiments aimed at demonstrating laboratory ICF 
ignition within a few years. Any Inertial Fusion Energy (IFE) program would require a 
successful NIC, which is anticipated but not guaranteed. 

Question: Beginning in what fiscal year budget can we expect to see this plan reflected? 

Answer: In anticipation of NIF ignition, the Department has begun laying the 
groundwork for an IFE program. The Under Secretary for Science is currently leading 
discussions between NNSA and the Office of Science. The Under Secretary for Science has 
coordinated several department elements (NNSA, Science, and Nuclear Energy) in chartering a 
National Academy of Sciences study to define a technology roadmap for IFE. The major 
technology topics to be considered include high repetition-rate drivers, inexpensive target 
fabrication, target injection, and the balance of the energy system, none of which is covered by 
present programs. An interim report is expected in nine months and a final report in 21 months. 
These discussions and reports, along with the results of the National Ignition Campaign, will 
inform future budget requests. 

Question: The Naval Research Laboratory is currently the only federal fusion facility 
that researches inertial fusion for energy generation. However, my understanding is that this 
laboratory is not in the budget request because of the Department’s lack of a plan for inertial 
fusion energy. How will you preserve the unique expertise and facilities at the Naval Research 
Laboratory while you develop a long-term plan for inertial fusion energy? 
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Answer: Various elements central to establishing the scientific basis for inertial fusion 
energy are now carried out in the research portfolios of both NNSA and the Office of Science, in 
part through their joint HEDLP program and through the ICF program. We have recently 
concluded a technical and programmatic review of the Naval Research Laboratory’s laser fusion 
program and have determined that its high cost and narrow technical scope are not consistent 
with the strategic emphases required to advance fusion energy. NNSA has some funding in the 
FY201 1 budget request for the Naval Research Laboratory to support stockpile stewardship. 
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41. ITER INTERNATIONAL FUSION ENERGY COLLABORATION 

Question; The success of ITER, the international fusion energy collaboration, relies on 
financial and timeline commitments from all participating coimtries. There have been reports that 
participating countries have failed to make these commitments, in part due to ITER management 
issues, and in part due to significant cost escalations. 

What is really happening with ITER, what will be the United States’ involvement and level of 
support for the project moving forward, and how is this reflected in the 201 1 budget request? 

Answer: We are working with the other ITER members and the ITER Organization (10) 
to resolve the two major issues that are creating problems for ITER: establishing a credible 
project scope, cost, and schedule baseline for ITER, and transitioning ITER Organization 
management from start-up to full construction mode. The U.S. contribution to ITER over the life 
of the project is reflected in the Critical Decision- 1 (CD-I) range of $1.45-2.2 billion. The 
FY 2011 budget request reflects the pace of ITER construction. We are making progress and we 
expect to have some of these issues resolved by the next ITER Council Meeting (IC-6) in June 
2010. The FY 201 1 funding request will be used to make substantial progress on the design, 
R&D, and long-lead procurement activities for the U.S. hardware contribution and will keep the 
U.S. on track to meet its critical path commitments to the project. 

Question: Is the funding level for ITER in the 201 1 budget request sufficient to preserve 
the related staff and expertise at Energy Department sites like Oak Ridge National Laboratory? 

Answer: The FY 201 1 funding level is sufficient to support staff and preserve expertise at 
DOE sites responsible for carrying out the U.S. ITER effort, including the U.S. ITER Project 
Office at Oak Ridge National Laboratory. 
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42. METHANE HYDRATES 

Question: Methane hydrates are an unexploited domestic resource with high-energy 
content, and significant science and engineering challenges still exist before the resource can be 
used. The Department has been working for many years to study them. 

What is your overall assessment of the potential of methane hydrates as an energy source? 

Answer: Methane hydrates occur naturally in a number of environments, and we clearly 
need to advance our understanding of their basic science. The fundamental stability of methane 
hydrates needs to be better understood if they are to become an economically viable energy 
resource. From an economic perspective, the role of methane hydrates in energy markets will be 
determined primarily by such factors as whether gas volumes are sufficiently large and 
geographically convenient to enable profitable production. Better characterization of the 
geographic distribution of gas hydrates and the gas volumes associated with different regions are 
the main technical issues to be addressed. 

Question: The fiscal year 2011 request shifted methane hydrates research from the Office 
of Fossil Energy (FE) to the Office of Science. Since the methane hydrates research activities 
remain virtually unchanged, except for the addition of some amount science [s/c] research, there 
is a perception that this shift was a way to appear consistent with the President’s decision to 
eliminate oil and gas subsidies while not actually eliminating this activity. Was there a 
determination that methane hydrates warrant a more basic scientific assessment rather than a 
more aggressive push toward exploitation and demonstration in the applied FE program, or was 
this simply a way to appear consistent with the decision to eliminate oil and gas subsidies? 

Answer: The Department’s Methane Hydrates program has been following two important 
research tracks: investigating the development of gas hydrates as a fuel resource and 
investigating the role gas hydrates may play in earth-atmospheric greenhouse gas dynamics. 
These tracks require fmdamentally different research. 

The resource opportunity track, where DOE has worked with industrial partners in Alaska and 
the Gulf of Mexico as well as with international government partners, is poised to reach many of 
its objectives over the next several years. Continuation of the industrial partnerships beyond the 
current drilling test programs will be largely dependent on market and business requirements. 

In contrast, the role of methane hydrates in earth-atmosphere greenhouse gas dynamics can only 
be understood within a broader program of fundamental science investigations that are better 
suited to the work of the Office of Science. The transfer of the methane hydrates program from 
the Office of Fossil Energy to the Office of Science in FY 2011 is intended to strengthen the 
fundamental understanding of methane hydrates; their formation and occurrence; their role in 
geological and ecological systems; their stability in natural and engineered systems; and their 
role in the carbon cycle. 
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43. NATIONAL NUCLEAR SECURITY ADMINISTRATION 

Question: After years of relatively flat budgets, the Administration requests $11.2 billion 
fortheNNSA, an increase of $1.3 billion, or 13 percent. This is a very large increase in one 
year. Can you assure the subcommittee that this increase can be executed in one year? 

Answer: The FY 201 1 budget request reflects the first year of the multi-year investments 
needed to carry out the President’s nuclear security agenda. The increase requested for the 
NNSA will be allocated principally to accelerate ongoing projects and activities in the Defense 
Programs, Defense Nuclear Nonproliferation and Naval Reactors programs. If appropriations 
are enacted at the President’s Request level by the beginning of FY 201 1, 1 am confident that the 
increased funding will be executed - that is, obligated onto contracts for the work to be 
performed - by year’s end. However, due to the longer-term nature of the much of the work - 
including research and development for military applications, and nonproliferation work with 
partners overseas - the cost of NNSA’s work often extends beyond the appropriation year. 

NNSA historical obligation rates are very high - from 96 to 99 percent in the year of 
appropriation — and NNSA’s annual costing rates and uncosted balances are within prudent 
levels established by the DOE and the GAO. 
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44. NUCLEAR TESTING 

Question: On the basis of your immense scientific credentials, I have two questions for 
you. Do you think the United States needs to resume nuclear testing? 

Answer: No; the nation does not need to resume nuclear testing. Our Stockpile 
Stewardship Program provides a robust ST&E workforce and unique science-focused facilities 
that provide simulation tools and experimental capabilities that permit the acquisition of 
fundamental knowledge of the weapons whose safety, security, and effectiveness we certify on 
an annual basis. The transition from underground nuclear testing to stockpile stewardship and 
management has expanded our knowledge base such that the Directors of the national 
laboratories have stated: "The technical weapons community has more understanding than ever 
before of the first-principle physics as it applies to the operation of the nuclear explosive 
package. This improved understanding enables us to better know what can be done to correct 
stockpile problems, the limits of what can be done, and how to do it." I concur with the 
judgment of the directors of our nation’s nuclear weapons laboratories. 

Question: Do you think that our understanding of nuclear weapons has, overall, increased 
or decreased since we substituted Stockpile Stewardship for underground testing? 

Answer: Our understanding of nuclear weapons has improved dramatically under 
Stockpile Stewardship. Under the Stockpile Stewardship Program (SSP), experiments are 
conducted to assess the current state of the stockpile, the results of which are validated against 
data collected from the underground nuclear tests conducted prior to the end of testing in 1993. 

A full complement of ST&E capabilities is required, spanning a diversity of discovery science to 
applied research and development. NNSA’s strong ST&E capability has enabled a paradigm 
shift from a deterrence supported by underground nuclear testing, to a stockpile whose credibility 
is underpinned by a growing knowledge of weapons performance. Investments in experimental 
faeilities are providing unprecedented access to data only reachable previously throu^ the 
conduct of a nuclear explosion underground, with all the inherent limitations such a massive 
experiment entails. Stewardship provides the opportunity to replicate experiments many times 
over in a laboratory environment. The insights gained via the SSP, and the modem ST&E base, 
are validated against results from achieved from prior underground nuclear testing. SSP is, in 
this context, the essential bridge to the data collected through underground nuclear testing. 
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45, QUANTIFICATION OF MARGINS AND UNCERTAINTIES 

Question: The technique of Quantification of Margins and Uncertainties, QMU, appears 
to be working well in improving our understanding of nuclear weapons. It seems to me that 
QMU could be a valuable tool in assessing many civilian technologies. What is your view on 
that? 


Answer: QMU has proven to be a powerful methodology for assessment of the stockpile. 
There certainly are complex problems in other areas where uncertainty quantification and some 
of the other tools of QMU can be applied. The same teams that developed these techniques for 
nuclear weapons are beginning to apply them to a broader array of technology and science 
challenges, such as climate modeling. This is just one of the many examples of the benefits of 
multi-program national laboratories working on a spectrum of problems of national importance; 
solutions developed on one area will be applied to other important problems in a healthy R&D 
environment. 
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46. PROTECTIVE FORCE 


Question: there is an uncomfortable possibility that in 2012 we may be facing a situation 
in which the Protective Forces at three nuclear production plants go on strike simultaneously. 
What is your plan to deal with such a contingency? 

Answer: The expiration dates for the respective Collective Bargaining Agreements 
(CBAs) are staggered such that three concurrent work stoppages at the geographically disparate 
DOE facilities would be extremely unlikely, and a strike is unlikely before such expiration 
because DOE/NNSA contractor CBAs have no-strike clauses. Although CBAs for three of the 
contractor protective forces (SRS, Pantex and Y-12) expire in 2012, the CBAs do not all expire 
in the same month in 2012. Rather, the CBA at SRS expires in April, the CBA at Pantex expires 
in June and the CBA at Y-12 expires in August. If the contractors at the respective sites are not 
able to reach agreement on a new CBA at the time the respective CBA expires, the contractor 
may negotiate extensions to the CBAs to minimize the impact on the Nuclear Security Enterprise 
as a whole. 

Drawing on experience from the 2007 negotiations for each of these sites, the protective force 
contractor at SRS determined at the time that it had sufficient numbers of in-house qualified non- 
union personnel to manage a strike by the unionized work force. NNSA successfully managed 
the 44-day Pantex strike during April-May 2007 through the use of protective force supervisors, 
non-union protective force personnel from other DOE sites, and Office of Secure Transportation 
(OST) Federal Agents. 

The need for protective force contractors to anticipate problems and work toward solutions to 
address potential bargaining issues prior to such an undesirable state is obviously the favorable 
path. Barring that, the following measures generally describe some of the options that could be 
considered in order to maintain security during a multi-site work stoppage by protective force 
personnel: 

• Eliminate staffing of protective force posts and patrols that do not have direct bearing on, 
or contribute significantly to, protection system effectiveness for special nuclear material. 

• Mobilize all non-imion protective force-qualified personnel (i.e., protective force 
supervisors) and place them on posts/patrols as described above. 

• Reduce or eliminate non-mission related protective force activities at DOE and NNSA 
sites with active CBAs, and deploy non-union protective force personnel from those sites 
to the affected locations to allow for the largest possible strike contingency force to be 
deployed across the affected facilities. 

• Reduce or suspend nuclear material transport operations nationwide and deploy OST 
Federal Agents to the fixed sites to augment resident non-union protective forces. 

• Reduce or suspend operations at the affected sites to enable consolidation and lock down 
of target material into the fewest and most readily defendable storage locations possible. 
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47. OVERSIGHT OF SAFETY AND SAFETY CONTROLS ON MOX 

Question: The Government Accountability Office (GAO) has expressed concerns 
regarding the oversight of the MOX project, particularly safety and safety controls. Department 
of Energy headquarters oversight of the project, according to the GAO, needs to be strengthened. 
Are you taking actions to strengthen oversight? 


Answer: Yes, the National Nuclear Security Administration and the Office of Health, 
Safety, and Security are taking actions to strengthen oversight of the MOX project NNSA has 
conducted numerous reviews of the MOX facility safety systems including the design and 
fabrication of nuclear process systems, safety computers, process piping, the emergency diesel 
generator, ventilation systems along with the structural steel, steel foundations and concrete for 
the MOX facility structure. All of the recommendations and the comments resulting from these 
reviews have been incorporated and resolved. 

HSS is in the process of implementing actions to improve nuclear safety oversight of nuclear 
facilities in response GAO recommendations. However, it is important to recognize that 
independent assessments at the MOX project are established in our oversight policies as a lesser 
priority than for many other facilities, such as the Waste Solidification Building, because in this 
case the Nuclear Regulatory Commission has the responsibility for regulatory oversight. HSS 
assessments conducted at the MOX project would be of the nature of interna! corporate 
oversight/support. 
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48. PLUTONIUM FEEDSTOCK FOR THE MOX PLANT 


Question; The construction of the Mixed-Oxide Fuel Fabrication Facility is well 
underway at the Savannah River Site. This facility will produce fuel for commercial nuclear 
reactors from surplus weapons-grade plutonium. The MOX plant requires feedstock in the form 
of plutonium oxide. There are concerns that an insufficient amount of feedstock will be available 
when MOX begins operations. Are you confident sufficient feedstock will be available when the 
MOX plant begins operations in 2016? 

Answer: DOE’s planned Pit Disassembly and Conversion Facility (PDCF) would begin 
operations after the start-up of the Mixed Oxide (MOX) Fuel Fabrication Facility. To fill the 
feedstock gap, DOE is disassembling surplus pits and using the Advanced Recovery and 
Integrated Extraction System (ARIES) at the Los Alamos National Laboratory to produce at least 
two metric tons of plutonium oxide for the MOX facility. DOE is also pursuing: (1) processing 
non-pit material suitable for MOX facility feedstock currently being managed by Office of 
Environmental Management at the Savannah River Site, (2) working with nuclear utilities 
interested in irradiating MOX fuel to adjust the quantity and timing of initial fuel deliveries, and 
(3) starting limited processing in a proposed project in K Area at the Savannah River Site to 
produce early feedstock for the MOX facility. 

DOE continues to monitor the situation closely and is moving as quickly as possible, consistent 
with sound project management principles, to provide a production-scale capability to 
disassemble nuclear weapons pits for subsequent fabrication of the plutonium into mixed oxide 
fuel. 
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49.DIRECT10N OF NUCLEAR RESEARCH AND DEVELOPMENT 

Question: The Administration has made strong statements supporting nuclear power. The 
investments made in research and development provide a strong indication of where the 
Administration is headed in terms of the role nuclear power will play in the future. How did 
you determine the right balance between investing in nearer-term deployment, like small 
modular reactors, and longer-term advanced concepts? 

Answer: The Department’s investments are directly tied to our near-term and long-term 
goals for energy security, economic prosperity and environmental protection, such as reducing 
greenhouse gas emissions. Our specific investments in nuclear research and development 
support four main objectives that address challenges to expanding the use of nuclear power, 
which are: (1) improve the reliability, sustain the safety, and extend the life of current reactors; 
(2) develop improvements to make new reactors more affordable; (3) develop sustainable 
nuclear fuel cycles; and (4) understand and minimize the risks of nuclear proliferation and 
terrorism. We recently provided the Nuclear Energy Research and Development Roadmap - 
Report to Congress, April 2010, which describes these objectives, activities and milestones in 
detail. 

Our investments in the near-term will produce meaningful results that can improve the safety 
and performance of the existing commercial nuclear power fleet and facilitate the development 
of evolutionary reactor technologies, such as Small Modular Reactors. We are also currently 
pursuing innovative advancements that can dramatically improve the economics, safety, 
proliferation resistance or waste management aspects of future commercial reactor and fuel 
cycle technologies in the long term. 
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50. INTERNATIONAL LEADERSHIP IN ADVANCED NUCLEAR CONCEPTS 


Question: In terns of research and development, how is the United States positioned in 
terms of advanced nuclear concepts, such as Generation IV technologies? 


Answer: The U.S. has considerable experience and technical expertise in several 
advanced reactor concepts and nuclear technologies. The Budget invests in research and 
development in a balanced portfolio of nuclear technologies and includes funding under RE- 
ENERGYSE to support nuclear scholarships and fellowships. Notably, the Budget also funds a 
new Nuclear Energy Enabling Technologies program designed to encourage the development of 
transformative, “outside-the box” solutions across the full range of nuclear energy technology 
issues. This effort will cover the full nuclear technology spectrum. This portfolio will help 
ensure that we maintain progress on key, cutting edge technology 


Question: What needs to be done to strengthen the U.S. position? 


Answer: The portfolio of activities included in the 201 1 Budget will help strengthen our 
base of knowledge and expertise in a wide range of nuclear energy technology areas, including 
advanced concepts. 


As industry builds new plants, the U.S. will continue to build our capabilities. The combination 
of cutting edge research and industry’s build-out of new facilities can help spur breakthroughs 
that define technical leadership and provide young researchers the tools needed to establish 
expertise in their fields. Industry will also rebuild the capabilities, infrastructure and workforce 
it needs to design, fabricate and install the components, systems and structures. Also, we must 
continue to encourage and promote innovation. By harnessing the knowledge and creativity of 
America’s national laboratories, industry and academia, we can assure future global leadership in 
advanced nuclear energy technologies. 
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51. SMALL MODULAR REACTORS 


Question: The fiscal year 2011 request included $39 million for Small Modular Reactors 
(SMR). Small, modular Light Water Reactors, based on proven technology, have the potential to 
provide carbon-free nuclear power while addressing financing, supply chain, construction, and 
grid-capacity challenges associated with larger reactors. What potential role do you see SMRs 
play in terms of their overall contribution to new nuclear construction in the next ten years? 


Answer: Based on our discussions with SMR vendors, utilities, other end-users and the 
Department of Defense, DOE believes that there may be market potential for SMRs in the U.S. 
We also believe that there is a market for larger nuclear power plants, particularly in areas where 
electrical demand is sizable and the necessary infrastructure (e.g., grid system, existing nuclear 
power plant site, security, water supply) for larger plants exists. Depending on the assumptions 
and the technology, SMRs may be more commercially viable in those areas of the country where 
electrical demand is lower, utilities need to replace aging fossil plants, or financing of larger 
nuclear plants is problematic. 


Question: What role do you envision the Department playing in advancing SMRs - e.g., 
cost-sharing research, licensing, and/or demonstrations? 


Answer: DOE is scheduling an SMR Workshop on June 29-30, 2010, to solicit 
information from interested parties and stakeholders on SMR priorities, activities and projects to 
inform the development of DOE’s SMR Program that will begin in FY 201 1 . As noted in the 
Budget, the Administration will evaluate potential priorities in the context of the appropriate 
Federal role to identify the most cost effective, efficient, and appropriate mechanisms to support 
further development. The SMR program is not a demonstration project. The program will 
support research on a range of issues related to advanced design concepts to support 
development of SMR technologies. 
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52. PLUTONIUM-238 PRODUCTION RE-START 

Question: The National Aeronautics and Space Administration requested $15 million for 
the Plutonium-238 (Pu-238) restart project that matches the $15 million requested by the 
Department of Energy. The question is why should the Department of Energy be paying this 
large of a percentage when it is not the primary end user? 

Answer: DOE is responsible for maintaining the national capability to support the 
development, production and safety of radioisotope power systems for national security and 
space exploration missions, as required. These systems require Pu-238. Although NASA is 
expected to be a primary user of Pu-238 produced in the near future, this capability will also be 
available to support future national security applications. 

The proposed DOE-NASA funding allocation properly acknowledges the Department’s mission 
to maintain a national capability for a range of Federal users and its responsibility to manage 
efforts related to the safe and secure production of special nuclear material. Considering DOE’s 
role in this project, the fact that the production capability will be entirely DOE-owned and other 
factors, the Administration believes the proposed cost sharing arrangement between DOE and 
NASA is the most appropriate scenario. 
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53. RECOVERY ACT REPROGRAMING FOR RESIDENTIAL CONSUMPTION SURVEYS 

Question: Mr. Secretary, in January the Department of Energy notified Congress that it 
would reprogram $8 million of Recovery Act money to the Energy Information Administration 
to expand funding for its residential energy consumption survey. 

Under what authority did the Department reprogram these Recovery Act ftinds? The Recovery 
Act allows the Department of Energy to reprogram some funds for the purposes of “management 
and oversight” of Recovery Act programs. How, exactly, does a nationwide energy consumption 
survey qualify as management and oversight, when the intent of the reprogramming authority 
was clearly to allow the Department to direct funds toward staffing and other resources needed to 
implement the Recovery Act programs? 

Answer: The funds were transferred under section 403 of Division A of the American 
Recovery and Reinvestment Act of 2009 (Recovery Act), as amended. That section allows the 
Secretary to transfer funds from Recovery Act appropriations for “management and oversight 
activities.” (The Department has examined the relevant Appropriations Committee legislative 
reports and has not been able to locate any expression of congressional intent regarding section 
403 to restrict the use of the transfer authority provided in that section to “staffing and other 
resources needed to implement the Recovery Act programs.”) 

The Department determined that the increased scope of the 2009 Residential Energy 
Consumption Survey (RECS) was important to understanding and managing the effects of the 
large-scale influx of appropriated funds for energy efficiency programs in the Recovery Act. 

The expanded data collection will capture more households participating in government and 
utility energy efficiency programs, including but not limited to weatherization assistance. In 
addition, EIA will be able to collect energy expenditure data for the winters of 2008/2009 and 
2009/2010. The enhanced baseline data from the tripled survey sample size will be compared 
with the results from the next quadrennial residential survey, currently scheduled to cover 2013 
data, thus allowing the Department to better understand the energy constunption effects that this 
funding subsequently has on energy efficiency efforts nationwide. These data will provide much 
needed information which will be vital for performance measurement, effective management, 
and oversight of the funds by the Department, the Inspector General, the Administration and the 
Congress. Transparency is a key part of the Department’s implementation of the Recovery Act. 
EIA is committed to applying this principle to the 2009 RECS, as it does to its whole energy 
information program, so that it can be of assistance to all users of its data. 

Question: As I understand it, this residential energy consumption survey began last 
month. To date, the Department indicates that about 40,000 homes had been weatherized by the 
end of 2009 with Recovery Act money. When last I checked, there were around 130 million 
households in the United States. How, Mr. Secretary, can this survey credibly be considered 
“oversighf ’ of the weatherization program when only three hundreths of one percent of the 
households surveyed would have had anything to do with the weatherization program? 

Answer: As noted in the previous answer, data collected on the 2009 residential survey 
will serve as baseline information which can subsequently be compared with data from the next 
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survey (for 2013) to measure the energy consumption impacts of the residential energy 
efficiency programs funded in the Recovery Act. The tripling of the sample size will allow for 
the collection and dissemination of State-specific data for 1 5 States instead of the usual four 
(California, Florida, New York, and Texas)— plus data for Census Regions-thus enhancing the 
usability of the data for program management and oversight purposes. The sample is carefully 
designed to provide for statistically-valid results. Including data on households that have and 
have not received government assistance for energy efficiency improvements. It should also be 
noted that the RECS program staff consulted with a number of key stakeholders and data users 
with an interest in the design of the survey questionnaire, including several DOE laboratories and 
the Office of Energy Efficiency and Renewable Energy. 
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54. ENDING FOSSIL ENERGY SUBSIDIES 


Question: The Administration announced an end to fossil energy subsidies. Ending them 
will encourage investment in renewable technologies, according to the Administration. The 
Department’s oil and gas research and development budgets were terminated on these grounds. 
Yet, coal research and development was not considered a subsidy. Can you explain your logic? 


Many of the recipients of the oil and natural gas research funding were academic institutions and 
laboratories. Why did the Administration determine cutting this research as consistent with 
cutting subsidies to the private sector? 


Answer: Clean air is important to everyone and climate change will be a major 
environmental challenge for the 21 st century. In September 2009, President Obama proposed 
and, with other G20 leaders, committed to “phase out and rationalize over the medium term 
inefficient fossil fuel subsidies while providing targeted support for the poorest. Inefficient fossil 
fuel subsidies encourage wasteful consumption, reduce our energy security, impede investment 
in clean energy sources and undermine efforts to deal with the threat of climate change.” Fossil 
Energy coal research is focused on developing technologies to reduce greenhouse gas emissions 
to the atmosphere from power plants by increasing operating efficiencies and improving the cost 
and performance of carbon capture and storage technologies. We are developing a spectrum of 
technologies to evolve coal into a low-carbon energy source that is economically competitive in 
2020 and beyond. 

The decision for the Office of Fossil Energy to not request funding for oil and gas 
research and development is based on the nature of the research and development activities not 
the type of competitively selected awardees. 
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55. 10-YEAR DEPLOYMENT GOAL FOR CARBON CAPTURE AND STORAGE 


Question: On February 3, the President directed that a government-wide strategy be 
developed in 180 days for fielding carbon sequestration technologies within ten years. The 
Department has requested approximately $400 million for carbon sequestration research and 
development. Demonstrations project are supported by $3.4 billion of Recovery Act funding. Is 
the fiscal year 201 1 request sufficient to move the nation toward the President’s goal? 


What can we expect in the years ahead in terms of the Department’s carbon capture and storage 
research agenda? 


Answer: The approximately $400 million requested for carbon capture and storage (CCS) 
related research and development will support advances in capture technologies, the efficiency of 
advanced power generation systems, and CO 2 storage technology. Research on a variety of post 
combustion capture technologies will help reduce the costs of post-combustion capture to the 
program’s target of only a 35% increase in the cost of electricity compared to a system without 
CCS. The development of more efficient advanced power generation systems, along with the 
development of advanced pre-combustion technology, aims to meet the program’s goal to bring 
down the cost of a CCS system for the pre-combustion capture systems such that there is only a 
10% increase in the cost of electricity compared to a similar system without capture. 

Additionally, storage research is developing the technology needed for the safe and effective 
permanent storage of CO 2 in the subsurface. Lower cost capture and safe and effective storage 
both support the President’s call for a “proposed plan to overcome the barriers to the widespread, 
cost-effective deployment of CCS within 10 years, with a goal of bringing 5 to 10 commercial 
demonstration projects online by 2016.” 
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56. PRIORITIZING GOALS FOR LOAN GUARANTEE PROGRAM 


Question: DOE has identified multiple goals for the LGP. For example, DOE’s most 
recent budget request says that the program is important for promoting innovation in the energy 
sector, helping to develop the capacity to confront the challenges that climate change poses, 
jumpstarting the construction of new nuclear reactors, ensuring the affordability of energy, and 
bolstering the competitiveness of the United States in global energy markets. How is DOE 
prioritizing these ambitious goals and, as a practical matter, using them to select which projects 
to support? 


Answer: Since issuing its first conditional commitment in March of 2009, as of April 1, 
2010, the Loan Guarantee Program has closed one loan guarantee and issued conditional 
commitments in support of seven projects. Projects supported by the Loan Guarantee Program 
reach conditional commitment and ultimately financial close based on each project’s ability to 
fulfill the requirements outlined in the Energy Policy Act of 2005, its Final Rule and the relevant 
solicitation. 

Question: What differences are there between DOE’s priorities for projects supported 
under the Recovery Act and those supported by the program as originally authorized? 

Answer: There are several key differences between the original Title XVII legislation and 
the objectives of the Recovery Act. Title XVII — specifically section 1703 — originally authorized 
DOE to guarantee loans for projects that use new or improved technologies and avoid, reduce, or 
sequester air pollutants or anthropogenic emissions of greenhouse gases. Projects under the 
Recovery Actare limited to , renewables, transmission, and leading edge biofuels, are required to 
begin construction by the end of FY 2011; and to pay wages at or above market rates. The 
appropriated subsidy and other changes in the Recovery Act lower barriers to entry. 

Additionally, sunset provisions require a rapid deployment of funds to meet Recovery Act 
objectives. 

The LOPO accounts for the goals and objectives of the Recovery Act specifically in each of the 
solicitations released under the program. Under the FY2009 combined solicitation for 1703 and 
1705, those projects qualifying under both programs are logically processed under the 1705 
program to make available to the applicants the appropriated subsidy payments. 

Question: How will you measure progress and ensure that the program is on track to 
achieve its goals? 

Answer: The LGPO will measure progress through the performance measures that were 
included with the FY 201 1 Budget. 
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57. DELAYS IN ADHERING TO PLANNED SCHEDULE 

Question: According to the LGP’s Program Specific Recovery Plan, which was 
developed during your tenure, DOE’s Loan Guarantee Program planned to make a minimum of 
21 conditional commitments for projects supported under the Recovery Act by the end of 2009. 
Instead, the department made a total of 4 conditional commitments, 2 of which were for projects 
that the Department had been reviewing since 2006. We understand that DOE has done 
somewhat better in issuing loan guarantees under the Advanced Technology Vehicles 
Manufacturing Program. What explains the LGP’s difficulty in adhering to its plan? What steps 
are being taken to address the sources of delay in the LGP? 

Secretary Chu: The Loan Guarantee program had substantial achievements in 2009 
issuing four conditional commitments and closing the first loan guarantee in September. The 
Program Specific Recovery Plan was based on best estimates at the time, developed very early in 
the planning process. 
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58. STEPS TO USE ARRA FUNDING BEFORE EXPIRATION 

Question: DOE’s proposed budget states that the Department intends to obligate 100 
percent of its Recovery Act funds by the end of fiscal year 2010. Given DOE’s difficulty in 
issuing the number of conditional commitments it had planned, what steps are being taken to 
ensure that the LGP will issue enough loan guarantees to use the funding authority provided 
under the Recovery Act before the September 30, 201 1 date, at which time this funding authority 
expires? 


Answer: The Loan Guarantee Program has a robust pipeline of projects eligible for 
appropriated credit subsidy under the Recovery Act and able to meet the Recovery Act 
requirement to begin construction by September 30, 2011. In addition, the Loan Guarantee 
Program has two open solicitations and continues to receive applications from eligible projects. 
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59. PROGRAM CHANGES UNDER NEW EXECUTIVE DIRECTOR 

Question; In February 2009, you announced an initiative to make DOE’s process for 
issuing loan guarantees faster, simpler, and more accountable. In November, you named a new 
Executive Director to oversee both the loan guarantee program and the Advanced Technology 
Vehicles Manufacturing loan program and to accelerate the application review process for both 
programs. What specifically has changed since then? Please submit documentation of these 
changes for the record. 

Answer: The Loan Guarantee Program is a high priority for the Department, and it is 
receiving the attention and resources needed to be successfiil. Reporting directly to me, the new 
Executive Director was brought on-board to streamline and accelerate the application review 
process, identify the best projects, evaluate them in a timely fashion, and negotiate good, 
financially sound deals on behalf of the American people. We have addressed a number of the 
internal challenges and continue to improve and refine our processes. For example, we have re- 
designed and streamlined the organization, creating sector-specific deal teams. An open 
solicitation under the Financial Institution Partnership Program focuses on conventional 
renewable energy generation. We shortened our intake and screening procedures, and are now in 
the process of automating and standardizing the application submission process. In 2009, we 
increased our staff, and as a result, program underwriting capacity and efficiency have increased. 
These efforts are now bearing fhiit. Since November, we have made conditional commitment 
offers in support of five projects, and have a robust pipeline of other projects. We are in the 
process of redesigning our website. 
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60. INEQUITIES BETWEEN REVIEW PROCESSES FOR DIFFERENT TECHNOLOGIES 

Question: Earlier this month, you were asked by our colleagues in the other body about 
differences in the way applicants are treated by the Loan Guarantee Program. According to the 
solicitations issued by the department, the application review process differs by the type of 
technology. For example, applicants with nuclear power generation projects received a ranking 
from DOE before submitting the full application fee, while applicants with coal-based and other 
types of projects did not. We also understand that applicants with some types of technologies 
were allowed to brief DOE and explain their projects after submitting their applications while 
others were not, potentially denying them the opportunity to clear up misunderstandings about 
their projects. On March 4, you said you would look into these apparent inequities. What have 
you found? 


Answer: DOE strives to treat all applicants on an equitable basis. DOE understands that 
communication with applicants is critical as they seek to make business decisions. While the 
ultimate decision to issue a loan guarantee rests with the Department, DOE endeavors to provide 
early and thorough feedback to help all applicants make informed decisions regarding their 
application. 
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61. ESTIMATES FOR CREDIT SUBSIDY COSTS 

Question: Given how substantial the credit subsidy fees can be for applicants — an 
average of about 12 percent of the loan guarantee amount, according to DOE planning 
documents, and potentially more for some applicants — when in the application process are you 
giving applicants estimates? For existing applicants, how long have they waited and how much 
money have they generally spent before receiving these estimates? How precise are these 
estimates? Please provide us with documentation about whether and when existing applicants 
have received estimates of their credit subsidy costs and what the ranges of these estimates have 
been. 


Answer: Self-pay applicants can receive an estimated Credit Subsidy Cost, given as a 
range, early in the loan guarantee process. The Department has developed a process to provide 
estimates to applicants at key points in the application process. The intent of this process is to 
provide applicants with estimates of the likely cost so that they can use them for planning 
purposes. DOE produces early range estimates for self pay applicants under 1703 

The length of the due diligence process depends on the completeness, robustness and simplicity 
of the project. During this period, companies pay all associated legal and contractor fees, which 
are comparable to costs assumed for equivalent work in the private sector, and vary widely 
across technology sectors. 



656 


62. 201 1 REQUEST TO COVER CREDIT SUBSIDY COSTS FOR ENERGY EFFICIENCY 
AND RENEWABLE ENERGY 

Question: In the fiscal year 2011 budget proposal DOE requested $500 million to cover 
credit subsidy costs for energy efficiency and renewable energy projects eligible under Section 
1703. If appropriated, does DOE plan to use those funds to cover credit subsidy costs for projects 
that are currently under review or for projects that apply under a new solicitation? If the latter, 
how does DOE justify requiring certain projects, particularly energy efficiency projects, that 
applied earlier to incur substantial subsidy costs if they are chosen for loan guarantees that the 
government would cover for similar projects that applied later? 

Answer: If Congress should approve the Department’s 201 1 budget request for $500 
million in appropriated credit subsidy to support important innovative energy efficiency and 
renewable energy projects not currently eligible for support under the Recovery Act, the Loan 
Guarantee Program will evaluate projects currently in the pipeline to determine their eligibility 
for this appropriated credit subsidy. This approach was taken after passage of the Recovery Act, 
and several projects were determined to be both innovative and ready for rapid deployment. 

The Loan Guarantee Program could also issue new solicitations targeted to energy efficiency 
projects. $500 million in credit subsidy is estimated to support $3 to $5 billion in loan 
guarantees. 
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63. USEC APPLICATION 

Question: In August 2009, after DOE asked USEC to withdraw its application, DOE and 
USEC agreed to delay the review of USEC’s application for up to 6 months before making a 
final decision. To date, no decision has been announced about USEC, and Areva seems to be in a 
holding pattern. What is the reason for the delay in making a decision on these applications? 
Given that each applicant has requested the entire amount available under the solicitation, will 
doe’s decision to support one project result in a de facto decision about the amount available to 
the other? Does DOE have the potential to issue more than $2 billion in loan guarantees for such 
projects, and if so, what is the source of its loan guarantee authority? 

Answer: In response to a June 30, 2008 solicitation for federal loan guarantees supporting 
Front End Nuclear Facilities, the Department received two applications for federal loan 
guarantees to support two different fi-ont-end nuclear facility projects. In total, the two 
applicants requested DOE to provide loan guarantees in excess of the $2 billion of available 
authority.. 

On March 25, 2010, the Department sent a reprogramming request to the appropriate 
Congressional Committees notifying them of DOE’s intention to use up to $2 billion of the FY 
2007 Authority, made available to the Department under the Revised Continuing Appropriations 
Resolution, 2007, for front end nuclear fuel facilities. The balance of the FY 2007 Authority will 
remain available for loan guarantees for eligible project applicants under the 2006 Solicitation 
for fossil, energy efficiency and renewable energy systems projects that employ innovative 
technologies. 
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64. REQUIREMENTS FOR BIOFUELS APPLICANTS 

Question: The biofuels industry has complained that, in order to receive a loan guarantee, 
DOE is requiring that biofuels projects obtain long-term agreements from buyers to purchase the 
fuel. While we understand that DOE has a duty to mitigate project risk, as the Renewable Fuels 
Association noted in a letter to Secretary Chu, “that is not how the U.S. transportation fuels 
market functions.” As a result, only subsidiaries of major oil refining companies are likely to be 
able to secure long-term off-take agreements, essentially precluding many companies from 
receiving a loan guarantee. Given that DOE has said that new cellulosic ethanol facilities will be 
essential to meet the new renewable fuel standard, what, if anything, is DOE doing to resolve 
industry concerns that the program is not adequately supporting the development of such 
technologies? 

Answer: The Department of Energy Loan Guarantee Program was authorized by the 
Energy Policy Act of 2005 to issue loan guarantees to eligible projects that have a “reasonable 
prospect of repaying the principal and interest on their debt obligations.” While third-party 
supply and/or off-take agreements are not mandatory to satisfy the statutory requirement that the 
project have a reasonable prospect of repayment of the principle and interest of the guaranteed 
loan, they are factors which are taken into consideration. For projects that are not supported by 
third-party supply and/or off-take agreements, the projects need to establish that a viable market 
exists for the product produced by the projects. The Loan Guarantee Program is working closely 
with the Renewable Fuels Association to facilitate dialogue with the bioftiels companies. As a 
result of this collaboration, on April 7, 2010, the Loan Guarantee Program held a roundtable 
discussion with members of the biomass community to discuss issues that the industry faces in 
obtaining a loan guarantee. 
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65. CREDIT SUBSIDY MODEL 

Question: The credit subsidy model is the tool that DOE uses for estimating the subsidy 
cost for any given loan, that is, the amount the loan guarantee recipient must pay up front to be 
used in the event of default. For the nuclear loans, some calculations have put this cost at eight 
percent. The industry believes the rate should be in the range of one percent. 

Is the department and OMB evaluating the credit subsidy costs the same for nuclear loans as they 
are for all other loans? 

Answer: DOE’s Credit Subsidy Cost estimation methodology conforms to the 
requirements of the Federal Credit Reform Act of 1990. The LGPO conducts its review on a loan 
by loan basis and the specific credit subsidy score for each loan guarantee is based on project 
specific factors, including risk, contract terms, and other factors. There is no “one size fits all” 
score. 
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66. DEPARTMENT-WIDE PATH FORWARD 

Question: The cyber security environment is a challenging one that is getting more so 
every day. Threats both domestically and abroad threaten the integrity of U.S. Government 
computer systems. The Department of Energy has a large national security mission operating 
alongside a variety of energy and clean-up missions. This adds to the challenge of developing 
and maintaining the integrity and security of the Department’s computer systems. What have you 
accomplished to date and what major efforts are contained in the fiscal year 201 1 request that 
will improve the Department’s cyber security? How are these efforts being coordinated across 
program offices and with the National Nuclear Security Administration? 

Answer: The Office of the Chief Information Officer (OCIO) is working on an effort to 
re-examine the DOE’s Cyber Incident Response Capability (DOE-CIRC) to ensure that it 
provides the necessary services required by its customers and enhance its current operations. 

The OCIO has completed a number of operational cyber security initiatives related to incident 
detection and management and continues to provide ongoing cyber security support services to 
the Department, including NNSA. One such initiative is the Cooperative Protection Program 
(CPP), a network of sensors that provides coverage at over 80 sites in DOE, with about a dozen 
more plaimed during fiscal years 2010 and 201 1 . The CPP enables scanning at the network 
perimeter at DOE plants, laboratories, sites, and program offices to detect anomalous events and 
permits an enterprise-wide view of threats and vulnerabilities. It fosters an advanced situational 
awareness posture to alert other sites within DOE of events that have been detected elsewhere. 
OCIO has also begun implementation of a Cyber Threat Focused Operations (CTFO) team to 
provide DOE with a centralized capability to identify, track, categorize and mitigate the most 
serious cyber threats, namely, those likely to cause grave damage to DOE and national security. 
CTFO operates under the Department's Enterprise Incident Capability (EIC), performing 
deconfliction, situational awareness, and trending, correlation and visualization of specific cyber 
threats including targeted intrusions, nation-state cyber threats, and ongoing departmental cases. 
CTFO interfaces with the National Interagency Joint Task Forces and other similar groups in the 
National Capital Region to exchange threat information. Additionally, CTFO supports DOE and 
NNSA threat handlers and incident managers by providing data in weekly cyber security threat 
meetings that connect dozens of sites via secure telecommunications. 

The FY 201 1 budget request will enable the OCIO to continue to enhance its cyber security 
program with the continuation of the efforts outlined above, along with providing ongoing 
services and functions pursuant to the Federal Information Security Management Act. This 
includes planning and executing an annual cyber security training conference, attended by nearly 
600 cyber security and IT professionals in DOE; funding specialized cyber security training for 
DOE and NNSA cyber security professionals; enabling annual and quarterly FISMA reporting 
and data analyses (which will develop into monthly reporting in FY 2011); and providing tools 
and services that facilitate cyber security certification and accreditation and support continuous 
monitoring requirements It will enable the continued maintenance and enhancement of CPP, 
which will include the upgrade of approximately one third of the sensors to state-of-the-art 
technology that keeps pace with network speeds and the latest threat detection and analyses, 
DOE’s FY 201 1 budget request also supports continued enhancement of CTFO resources to 
provide better analytical capabilities to our threat analysts to keep up with detection and tracking 
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of increasingly capable adversaries who are also using ever more sophisticated tools and 
techniques. 
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67. ELECTRIC TRANSMISSION AND DISTRIBUTION SYSTEM CYBER SECURITY 

Question: Cyber security has been an increasing concern for the nation's electricity 
transmission and distribution system, at a time when cyber attacks have increased worldwide and 
our power grid and homes are becoming increasingly network-connected. Last year, the 
President, with you in attendance, made clear that cyber security is a government-wide priority, 
and that was reflected in the increase in last year's budget request for electric grid cyber security 
research and development. This year's request, while still significantly above the 2009 level, cuts 
the activity to below last year's level. 


What is the Department doing to safeguard the grid from cyber attacks as we move towards 
modernizing it? 

Answer: To reduce the risk of energy disruptions due to cyber attack on control systems, 
the Department’s Office of Electricity Delivery and Energy Reliability (OE) created the National 
SCADA Test Bed (NSTB) Program in 2003. By fostering partnerships between the government, 
the energy sector, and national laboratories, the program continues to develop, integrate, and 
sustain control systems security improvements through next-generation R&D, vulnerability 
assessments and mitigation, risk analysis, and industry outreach. 

NSTB is a unique national resource that draws on the integrated expertise and resources of the 
Argonne, Idaho, Los Alamos, Oak Ridge, Pacific Northwest, and Sandia National Laboratories. 
This partnership combines state-of-the-art operational system testing facilities with expert 
research, development, analysis, and training to discover and address critical security 
vulnerabilities and threats the energy sector faces. Recognizing that collaboration with end users 
early on enhances project success, NSTB projects ask vendors, asset owners, and industry 
organizations to participate as advisors or research partners to ensure projects deliver applicable 
results. 

In 2006, the Department (in collaboration with the Department of Homeland Security and 
Natural Resources Canada) joined forces with industry vendors, asset owners, and technology 
developers to establish a framework of goals and milestones to achieve a common vision: that in 
10 years, control systems will be designed, installed, operated, and maintained to survive an 
intentional cyber assault with no loss of critical function. The resulting Roadmap to Secure 
Control Systems in the Energy Sector (January 2006) has been a guiding force for industry and 
government partnerships and projects. More than 21 public and private organizations have 
aligned their work in more than 60 projects to Roadmap goals, and we have made progress 
toward several milestones. The NSTB was one of the first organizations to align its R&D efforts 
with the Roadmap. The Department also helped establish the Energy Sector Control Systems 
Working Group — comprising 13 industry and government control systems experts — ^to oversee 
the Roadmap implementation and measure progress. 

Recognizing that more work remains to reach the vision in a changing technology, threat, and 
regulatory environment, more than 80 stakeholders have come together to update the Roadmap’s 
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goals and milestones for the next ten years. Under current plans the updated Roadmap be 
released in 2010. 

To accelerate the development of next-generation control systems, DOE supports five industry- 
led, cost-shared projects selected through a competitive solicitation process. These projects work 
closely with NSTB labs and other private-sector partners to develop and commercialize tools and 
technologies that can make real and immediate impacts on energy sector cyber security. 

Recognizing the importance and urgency of cybersecurity standards for the smart grid, in May 
2009 the Department partnered with the UCA International Users Group (UCAIug), Consumers 
Energy, Florida Power & Light, and Southern California Edison and launched the Advanced 
Security Acceleration Project - Smart Grid (ASAP-SG) specifically to accelerate the 
development of cybersecurity standards for the smart grid. ASAP-SG is developing a set of 
security profiles, each containing a baseline set of security controls for a given smart grid 
application. These profiles can be used by utilities and vendors to improve the security of smart 
grid applications and implementations. They provide actionable guidance to utilities, vendors, 
and government entities on how to build cybersecurity into smart grid components in the 
development stage, and how to implement those safeguards when the components are integrated 
into the power grid. The ASAP-SG guidelines are vendor-neutral and are applicable to any smart 
grid architecture. 

Question: If this is such a high priority, why does the 2011 request lower funding for 
cyber security research and development? 

Answer: The funding reduction in FY 201 1 reflects the successful completion of several 
industry-led projects and one-time funding for National Electric Sector Cyber Organization in 
FY 2010. The Department remains committed to addressing cyber security threats to ensure a 
secure, reliable, and modernized electricity grid, and the FY 201 1 request supports a robust 
program that includes utilities, universities, academia, and vendors to enhance the cyber security 
of the nation’s energy infrastructure. 

Question: What is the current level of threat of cyber attacks to the electric power grid? 
As we take steps to modernize the grid and connect it to information networks, at what point will 
this threat escalate? 

Answer: As an active member of the intelligence community, the Department 
continuously monitors, analyzes, and shares information on the capabilities and nature of the 
cyber threat. As a result, we believe we have a reasonably good understanding of the capabilities 
and nature of the cyber threat. That being said, it is clear “we do not know what we do not know” 
and there currently is no complete, integrated picture. The Department will continue to work 
with other U.S. government organizations and the private sector to develop a more complete 
picture. 
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68. SCIENTIFIC INTEGRITY AND POLICY DECISION-MAKING 


Question: In the fiscal year 2010 appropriation bill. Congress directed that the Blue 
Ribbon Commission consider “all alternatives to nuclear waste disposal.” We used this language 
because I am primarily concerned about the scientific integrity of the review. 1 want to make sure 
the Nation is on the best possible path for disposing of its nuclear waste. 


The President issued a memo to his cabinet on March 9, 2009 on Scientific Integrity. In this 
memo, the President directs that, "Political officials should not suppress or alter scientific or 
technological findings and conclusions." Can you assure the Subcommittee that you intend to 
follow this direction with regard to the actions you are taking while the Blue Ribbon 
Commission conducts its review? 


Answer: I can assure you that I intend to follow the President’s direction, and I can assure 
you that the Blue Ribbon Commission’s scientific and technical findings and advice will not be 
suppressed or altered by political officials. 
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69. BLUE RIBBON COMMISSION 

Question: In the charter for Blue Ribbon Commission (BRC), one of its objectives is to 
evaluate “Options for permanent disposal of used fuel and/or high-level nuclear waste, including 
deep geologic disposal.” As written, this should include the Yucca Mountain repository. The 
charter also makes several references to “such other matters as the Secretary deems appropriate.” 
Has the BRC been directed to not consider Yucca Mountain? If so, by whom? 

Answer: The Commission is not and was never intended to be a siting Commission. 
Rather, pursuant to the Charter, it is to conduct a comprehensive review of all potential policies 
for managing the back end of the nuclear fuel cycle and to provide advice, evaluate alternatives 
(which we would expect would include geologic repositories), and make recommendations for a 
new plan to address these issues. Yucca Moimtain is not being considered by the BRC. 

Question: If the BRC is not going to recommend any particular site for the repository, but 
is simply going to recommend different options for long-term storage and disposal - isn't that 
where we are today? Don’t we already know what these options are? 

Answer; While we may know of some possible options and alternatives, the Commission 
is chartered to conduct a comprehensive review of all potential policies for managing the back 
end of the nuclear fuel cycle and to provide advice, evaluate alternatives, and make 
recommendations for a new plan to address these issues. The Charter does not prescribe what 
form that plan should take. The Department awaits the outcome of the Commission’s 
comprehensive evaluation, advice and recommendations on a new plan to address these 
important matters. 
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70. STAKEHOLDER REPRESENTATION ON THE BLUE RIBBON COMMISSION 


Question: The members of the Blue Ribbon Commission (BRC) bring together an 
interesting variety of expertise and experience. However, we have a few questions about the 
representation. Which member or members of the BRC represent the interests of the Department 
of Energy’s cleanup sites such as Hanford, Idaho, and Savannah River that are holding spent fuel 
and radioactive waste slated for disposal in the repository? 

Which member or members of the BRC represent the interests of the decommissioned reactors in 
the United States? 

Which member or members of the BRC represent the interests of the U.S. Navy and of the 
Department of Energy site currently storing all of the spent fuel from naval reactors? 

Answer: The Secretary of Energy was directed by the President to establish the BRC for 
the purpose of conducting a comprehensive review of policies for how to best manage the back 
end of the nuclear fuel cycle, including all alternatives for the storage, processing, and disposal 
of civilian and defense used nuclear fuel, high-level waste, and materials derived from nuclear 
activities. In selecting members of the BRC, DOE considered the mission of the advisory 
committee, the cross-section of those affected or interested in the committee’s recommendations, 
the types of perspectives that are required, the need for divergent points of view, and the 
geographic relevance to the development of the advisory committee’s recommendations. DOE 
sought members with expertise in how to manage the back end of the nuclear fuel cycle and 
representatives of organizations that would be affected by the recommendations. The broad 
experience and expertise of the BRC members lead to a balanced advisory committee. 
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71 . THE CHANGING REALITIES OF NUCLEAR WASTE MANAGEMENT 


Question: In defending Yucca termination, you have cited the changing realities and 
science of waste management. The motion to withdraw the Yucca Mountain license application 
from the Nuclear Regulatory Commission states, “It is the Secretary of Energy’s judgment that 
scientific and engineering knowledge on issues relevant to disposition of high-level waste and 
spent nuclear fuel has advanced dramatically over the 20 years” since Yucca Mountain was 
initiated. You have asserted how technologies and times have changed since the decision was 
made that Yucca would be the nation’s deep geological repository. Please describe for the 
Committee the aspects of nuclear waste management that have changed since the selection of 
Yucca Mountain as the repository site. You have stated there are better ways to manage nuclear 
waste, and the Commission will surely report on this. But, not for another two years. Could you 
explain in more detail what some of those ways are? 

Answer: Fortunately, over the past two decades scientists and engineers in our country 
and abroad have learned a great deal about effective strategies for managing the back end of the 
fuel cycle. In my judgment the scientific and engineering knowledge on issues relevant to 
disposition of high-level waste and spent nuclear fuel has advanced over the twenty years since 
the Yucca Mountain project was initiated. I believe future proposals for the disposition of such 
materials should thus be based on a comprehensive and careful evaluation of options supported 
by that knowledge, as well as other relevant factors, including the ability to secure broad public 
support, not on an approach that has not proven effective over several decades. 
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72. THE SCIENTIFIC BASIS OF YUCCA TERMINATION 


Question: Since the Administration has moved to terminate the Yucca Mountain 
program, the Administration has substantiated the decision by citing a better understanding of the 
science behind a geologic repository. 

One issue which the Department has included in its justification for termination is excessive 
water intrusion. Scientists at Sandia have previously concluded that the hydrologic conditions 
provided by Yucca’s desert-like environment do in fact meet the million-year performance 
requirement, as well as other the stringent EPA and NRC standards. And, it’s my understanding 
that DOE has even responded to previous NRC questions on this matter, and has done so 
satisfactorily. Furthermore, there was an international peer review which backed up these 
findings. Finally, in August 2008, you and many of your fellow lab directors from across the 
Nation signed onto a document called “A Sustainable Energy Future: The Essential Role of 
Nuclear Energy”. One tenet is of particular interest to me, and I’d like to read it in its entirety: 

“Employ an integrated approach to manage used nuclear fuel and high-level waste, including 
interim storage, licensing of the Yucca Mountain Repository as a long-term resource, and 
exploration of optimal future waste management options.” 

• That document I just cited was penned a mere 1 8 months ago. How is it that suddenly 
now the integrity of the scientific review of the past 20 years is being called into 
question? 

• When you talk about the water intrusion issue, it would seem that you are in possession 
of evidence that would wholly contradict earlier studies completed by Sandia and the 
international peer review of the hydrologic conditions at Yucca Mountain. What body of 
research are you citing? Can you please furnish a summary of this work to the 
Committee? 

• Decades of analysis have been conducted and documented by your peers, and validated 
by other independent, international peer review. Is it your scientific opinion that Yucca 
Mountain is unsafe? 

Answer: Scientific and engineering knowledge on issues relevant to disposition of high- 
level waste and spent nuclear fuel has advanced over the 20 years since the Yucca Mountain 
project was initiated. And we believe we can find a better solution that achieves a broader 
national consensus. That is why we have convened the Blue Ribbon Commission on America's 
Nuclear Future; it will provide advice and make recommendations on alternatives for the storage, 
processing and disposal of civilian and defense used nuclear fuel and nuclear waste. The 
Commission plans to issue an interim report in 18 months and a final report within 24 months of 
its inception. 
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73. PRESERVING THE SCIENTIFIC KNOWLEDGE OF YUCCA MOUNTAIN 

Question: Given the decades of study and over $10 billion investment into Yucca, it is a 
priority to preserve the scientific knowledge involved in the project to inform the future solution 
that will likely include a waste repository. In a recent reprogramming notification, the 
Department planned to shift fiscal year 2010 funds from licensing to closure activities, including 
archiving and workforce transition. Can you assure the Subcommittee it is a priority to preserve 
all scientific knowledge involved in the work on Yucca Mountain? Are funds requested in fiscal 
year 201 1 to preserve the scientific knowledge? If so, how much funding has been requested? 

Answer: Yes, I can assure you that scientific knowledge will be preserved. Records 
generated by the Office of Civilian Radioactive Waste Management in the course of activities at 
Yucca Mountain are managed and archived in accordance with the requirements of the Federal 
Records Act and related regulations. Paper and electronic media records that have been 
currently archived are stored at several National Archives and Records Administration Federal 
Records Centers (FRC) under FRC regulations, as well as in a DOE-leased facility in Las Vegas. 
In addition to records on paper and electronic media, images of records are electronically 
maintained in our Records Information System and DOE’s documentary material relevant to the 
Yucca Mountain licensing proceeding is electronically available on Licensing Support Network. 
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74, REDUNDANCY IN CLIMATE MODELING ACROSS THE GOVERNMENT 

Question: The budget request for the Department of Energy’s Office of Science includes 
expanded climate modeling efforts. I understand that various other federal agencies also fund 
climate modeling and observation programs, including the National Oceanic and Atmospheric 
Administration, the Environmental Protection Agency, the National Science Foundation, the 
National Aeronautics and Space Administration, several national laboratories, and federal other 
[iic] agencies. 

What have you done to ensure that the Department of Energy’s climate modeling efforts are not 
redundant with activities in other federal agencies? How do we know these activities are not 
redundant? 

Answer: DOE climate modeling activities are coordinated with other federal agencies 
through the U.S. Global Change Research Program (USGCRP). The Department’s representative 
is Dr. Anna Palmisano, director of the Biological and Environmental Research (BER) program. 
Through the USGCRP, the Department is a very active participant in the interagency process, 
working diligently with other agencies to coordinate climate research and develop effective 
approaches for answering critical scientific questions and minimizing redundancies. The 
Department is also active in interagency groups at the program manager level, working on 
modeling and simulation efforts with such other agencies as the National Oceanic and 
Atmospheric Administration (NOAA), the Environmental Protection Agency, the National 
Science Foundation (NSF), and the National Aeronautics and Space Administration (NASA). 
DOE modeling projects are seamlessly integrated with the rest of the DOE climate programs and 
leverage the high performance computing and computational resources of our Advanced 
Scientific Computing Research (ASCR) program. Joint funding with ASCR supports the 
SciDAC program, which focuses on computational science bottlenecks that need to be overcome 
to achieve sustained peak performance when undertaking climate simulation on high- 
performance computing platforms. SciDAC projects bring together interdisciplinary teams of 
climate scientists, mathematicians, computer scientists, and computational scientists to advance 
climate science in a collaborative environment. 

Question: How can DOE’s climate modeling programs productively collaborate with and 
complement the other federal efforts and what are you doing to make sure this happens? 

Answer: There are several examples of interagency collaborations. Last month NSF and 
the Departments of Energy and Agriculture announced the launch of a joint research program to 
produce high-resolution models for predicting climate change and its resulting impacts. We have 
a long-standing activity of co-funding the Community Climate System Model (CCSM) project 
with NSF. Both our program managers and investigators are active members of the CCSM 
Steering Committee and CCSM working groups. Using the CCSM process, DOE investigators 
have markedly improved physical process representations in models, including atmospheric 
chemistry and physics, oceanic (including sea ice) physics, and biogeochemistry. For example, 
the next generation atmospheric model includes several DOE supported modules that include 
new aerosol and cloud representations, which are high priority targets of model improvement. 

We also have strong ties with both NOAA and NASA modeling programs. We recognize the 
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national importance of improving climate simulations, and strongly support this coordinated 
effort among the agencies. 

Additionally, DOE seeks community input for its planning activities. To this end we have 
conducted several workshops to identify those high-priority science questions that the climate 
research community believes DOE should address. Reports from these workshops include 
Science Challenges and Future Directions: Climate Change Integrated Assessment Research 
(November 2008); Scientific Grand Challenges, Challenges in Climate Change Science and the 
Role of Computing at the Extreme Scale (November 2008); ARM Climate Research Facility 
Workshop Report (October 2008); and Ecosystem Experiments, Understanding Climate Change 
Impacts on Ecosystems and Feedbacks to the Physical Climate (April 2008). 
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75. RE-ENERGYSE AND EDUCATIONAL INITIATIVES ACROSS THE DEPARTMENT 


Question: The budget request proposes $50 million for RE-ENEROYSE, a program that 
would include kindergarten through graduate school education components and workforce 
training to build the country’s clean energy workforce. Last year, this Committee expressed 
concern that the proposal for RE-ENERGYSE in the 2010 budget request failed to take into 
account the redundant activities embedded within offices in the Department of Energy and across 
all federal agencies. (S-3/S-4) 

Mr. Secretary, have you identified all educational and workforce training activities spread 
throughout the Department of Energy in addition to RE-ENERGYSE? 

Please provide for the record a crosscut of all educational and workforce training activities across 
the Department in the 201 1 budget request 

Answer; Yes, the offices of Science, Energy and NNSA have all conducted studies of the 
Department's educational and workforce training activities. 
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Academies Creating Teacher 
Scientists (DOE Acts) 

Office of 
Science/WDTS 

K-12 Programs 

4,200 

Computational Science Graduate 
Fellowship (CSGF) Program 

Office of 
Science/ASCR 

Graduate/Postgraduate 

Programs 

6,000 

SC Graduate Fellowship Program 

Office of 
Science/WDTS 

Graduate/Postgraduate 

Programs 

15,000 

Science Undergraduate Laboratory 
internship 

Office of 
Science/WDTS 

Undergraduate 

Programs 

4,150 

ACS Summer School in Nuclear and 
Radiochemistry 

office of 
Science/BES, 
BER, NP 

Undergraduate 

Programs 

561 

Albert Einstein Distinguished 
Educator Fellowship 

office of 
Science/WDTS 

K-12 Programs 

1,000 

AMS Industry/Government 

Graduate Fellowship 

Office of 
Science/BER 

Graduate/Postgraduate 

Programs 

25 

Annual Meeting of Nobel Laureates 
and Young Scientists 

Office of 
Science/BES, 
ASCR, BER, 

HEP, NP, FES, 
WDTS 

Graduate/Postgraduate 

Programs 

240 

Argonne National Laboratory 
National School on Neutron and X- 
ray Scattering 

Office of 
Science/BES 

Graduate/Postgraduate 

Programs 

216 
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ASCR - ORNL Research Alliance in 
Math and Science 

Office of 
Science/ASCR 

Undergraduate 

Programs 

250 

Atmospheric Research 

Measurement (ARM) K-12 

Educational and Outreach Program 

Office of 
Science/BER 

K-12 Programs 

250 

Conference on Undergraduate 
Women in Physics 

Office of 

Science/HEP 

&NP 

Undergraduate 

Programs 

18 

Exotic Beam Physics Summer 

School 

Office of 
Science/NP 

Graduate/Postgraduate 

Programs 

15 

Fusion Energy Sciences Fellowship 
Program 

Office of 
Science/FES 

Graduate/Postgraduate 

Programs 

600 

Global Change Education Program 

Office of 
Science/BER 

Undergraduate 

Programs 


Flopkins Microbiology Course 

Office of 
Science/BER 

Graduate/Postgraduate 

Programs 


International Accelerator School for 
Linear Colliders 

Office of 
Science/HEP 

Graduate/Postgraduate 

Programs 

51 

Italian Student Exchange Program 

Office of 
Science/HEP 

Graduate/Postgraduate 

Programs 

88 

Los Aiamos Nationai Laboratory 
Neutron School 

Office of 
Science/BES 

Graduate/Postgraduate 

Programs 

35 

Marine Biological Laboratory 
Summer Course 

Office of 
Science/BER 

Graduate/Postgraduate 

Programs 


Mineralogical Society and Geochem 
Society Short Courses 

Office of 
Science/BES 

Graduate/Postgraduate 

Programs 

10 
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National Science Bowl 

Office of 
Science/WDTS 

K-12 Programs 

2,100 

Pre-Service Teachers (PST) 

Office of 
Science/WDTS 

K-12 Programs 

450 

QuarkNet 

Office of 
Science/HEP 

K-12 Programs 

750 

SLAC Summer Institute 

Office of 
Science/HEP 

Undergraduate 

Programs 

10 

Summer of Applied Geophysical 
Experience (SAGE) 

Office of 
Science/BES & 
BER 

Undergraduate 

Programs 

65 

United States (U.S.) Particle 
Accelerator School 

Office of 
Science/HEP 

Graduate/Postgraduate 

Programs 

632 

High Performance Computer 

Science and Applied Mathematics 
Graduate Fellowship (HPCSAM) 
Program 

Office of 
Science/ASCR 

Graduate/Postgraduate 

Programs 

2,000 

Pan American Advanced Studies 
Institutes (PASI) 

Office of 
Science/BES 

Graduate/Postgraduate 

Programs 

200 

Advancing Precollege Science and 
Mathematics Education 

Office of 
Science/FES 

K-12 Programs 

220 

Community Partnerships - Educator 
PD, student research internships 

Office of 
Science/FES 

K-12 Programs 

245 

Fusion Energy Sciences 

Postdoctoral Research Program 

Office of 
Science/FES 

Graduate/Postgraduate 

Programs 

750 

Fusion/Plasma Education 

Office of 
Science/FES 

K-12 Programs 

155 
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National Undergraduate Fellowship 
Program in Plasma Physics and 

Fusion Energy Sciences (NUF) 

Office of 
Science/FES 

Undergraduate 

Programs 

370 

Plasma Physics Summer Institute 
and Contemporary Physics 

Education Project (CPEP) 

Office of 
Science/FES 

K-12 Programs 

170 

Minority Involvement in Nuclear 
Physics 

Office of 
Science/NP 

Graduate/Postgraduate 

Programs 

100 

Ultrafast X-ray Summer School 

Office of 
Science/BES 

Grad uate/Postgrad uate 
Programs 

20 

CARE California Alliance for 
Radiotracer Education 

Office of 
Science/BER 

G ra d u ate/Postgraduate 
Programs 

18 

Hampton University Graduate 
Studies (HUGS) 

Office of 
Science/NP 

Graduate/Postgraduate 

Programs 

45 

Wonders of Physics Traveling Show 

Office of 
Science/FES 

K-12 Programs 

61 

American Physical Society/Division 
of Plasma Physics Distinguished 
Lecture Program 

Office of 
Science/FES 

Graduate/Postgraduate 

Programs 

25 

Faculty and Student Teams 

Office of 
Science/WDTS 

K-12 Programs 

1,200 

High School Engineering 

Office of 
Science/WDTS 

K-12 Programs 

400 

Lab Equipment Donation Program 

Office of 
Science/WDTS 

K-12 Programs 

200 

Community College Institute of 
Science and Technology (CCI) 

Office of 
Science/WDTS 

Graduate/Postgraduate 

Programs 

600 

Integrated University Program 

NA-22 

Graduate/Postgraduate 

Programs 

15,000 
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Integrated University Program 

Nuclear 

Energy 

Outreach/ Financial 
assistance Programs 


RE-ENERGYSE 

Nuclear 

Energy 

Outreach/ Financial 
assistance Programs 

5,000 

Higher Education 

RE-ENERGYSE 

Post Secondary 
Programs 

35,000 

Technical Training, Education and 
Outreach 

RE-ENERGYSE 

K-12 and Community 
College Programs 

15,000 

Methane Hydrate Research 
Fellowship 

FE (NETL) 

Graduate/Postgraduate 

Programs 

450 

Mickey Leland Energy Fellowships 

FE 

Undergraduate / 
Graduate Programs 

700 

Minority Mentoring and Internship 
Program (MMIP) 

FE (NETL) 

Undergraduate 

Programs 

400 

Minority University Research 
Assistantships (MURA) 

FE (NETL)/ 
Office of the 
Under 
Secretary 

Undergraduate 

Programs 

800 

Technical Career Internship program 

FE 

Undergraduate 

Programs 

700 

NETL Research Associate Programs 

FE (NETL) 

Undergraduate / 
Graduate Programs 

4 

NETL STEM Teacher Development 

FE (NETL) 

K-12 

25 

NETL K-12 Student Programs 

FE (NETL) 

k-12 

25 
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76. OVERLAP BETWEEN RE-ENERGYSE AND OTHER FEDERAL ACTIVITIES 

Question: Other federal agencies have had long-standing education and workforce 
initiatives, for example, to increase the number of students going into science, technology, 
engineering, and math through fellowships and scholarships — essentially the same model as RE- 
ENERGYSE. 

Mr. Secretary, how does RE-ENERGYSE overlap with similar activities at other federal 
agencies, such as the National Science Foundation, Department of Education, and Department of 
Labor? 

Please provide for the record specific areas of overlap between the RE-ENERGYSE proposal 
and other federal agencies, including agency names, program names, and current funding levels. 

Answer: DOE will collaborate with the National Science Foundation (NSF) and other 
Federal agencies on the RE-ENERGYSE energy education initiative explicitly to leverage 
existing resources and expertise from these agencies. In addition to the DOE/ NSF relationship, 
DOE is consulting and working closely with the Department of Education (ED), the Department 
of Labor (DOL), and the Office of Science Technology and Policy (OSTP) to achieve a strategic, 
and non-duplicative, government integrated energy education program. 

As part of the Administration’s agenda to grow, improve, and “scale up^” the Nation’s Science, 
Technology, Engineering, and Math (STEM) education programs, RE-ENERGYSE vvill partner 
with NSF to take advantage of their deep knowledge and successful track record in administering 
science and technology focused education and training programs, including the Advanced 
Technological Education (ATE), Graduate Research Fellowship (GRF), and Integrative Graduate 
Education and Research Traineeship (IGERT) programs. For this reason, many of DOS’s 
proposed RE-ENERGYSE programs closely resemble those run out of NSF in structure but will 
differ in content, by focusing exclusively on energy systems education; whereas NSF programs 
support a broad array of science and technology disciplines. In this way RE-ENERGYSE 
programs won’t overlap NSF programs, but respond to very targeted gaps and needs in current 
energy education and training efforts. 

Similarly, working with DOL, RE-ENERGYSE’s community college technical training activity 
will compliment, rather than overlap with, DOL’s “Green Innovation Fund’’ program. DOE 
recognizes that the future low-carbon energy economy workforce will require a wide variety of 
new skill sets and corresponding training opportunities. By working together, DOE and DOL 
will ensure that each program responds to a particular workforce training need without 
duplicating efforts. To this end, via an existing DOE/DOL/and ED MOU, DOE and DOL will 


^ “Preparing Our Children for the Future”, Executive Office of the President and Department of Education joint 
press release, February 1, 2010: www.whitehouse.gov/sites/default/files/stem%2011%20fmal.pdf 
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consult one another while developing energy themed technical training and community college 
funding solicitations. 

Although ED has yet to develop programs specifically focused on energy systems education, the 
two Departments will work closely to advance the shared goal of improving the Nation’s STEM 
education, to which energy systems education is closely tied. ED requested $450M in FY 201 1 
to grow and improve STEM education. Their Effective Teaching and Learning and Investing in 
Innovation programs will focus on deepening STEM education research and methods to assess 
and deliver STEM materials. Operating through the MOU, DOE will continue to consult and 
work with ED to share information while developing funding opportunities. The success of this 
relationship has already been shown by the Department’s collaborative work on ED’s upcoming 
“Educating for a Green Economy” Summit, as well as working to develop an energy efficiency/ 
sustainability career pathway. 

During the past year, DOE has also established strong relationships with the other education and 
technical training agencies and is committed to continuing these crucial partnerships to prepare 
the current and upcoming generation of energy systems professionals to enter the workforce. 
These efforts will be coordinated through an interagency approach to ensure that current 
programmatic strengths are maximized without duplicating efforts. 
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77. HOW WOULD RE-ENERGYSE WORK WITH OTHER AGENCIES 

Question: In a time when we want every federal dollar to be spent well, I am particularly 
concerned about creating redundant activities and expertise across Department of Energy offices, 
and across federal agencies. Now, no one 1 know would claim that the DOE’s core mission and 
expertise is education and workforce training. How would RE-ENERGYSE work with other 
agencies that already do education and workforce training as part of their core mission? 

Can you explain the logic behind creating a new education and workforce development program 
in DOE, an agency whose expertise is research and development, when other agencies have been 
the experts in this area for decades? 

How would RE-ENERGYSE use the expertise in other agencies for this type of program, rather 
than create duplicative expertise for administering activities such as fellowships and scholarships 
to university and post-doctoral students? 

Answer: It is the intention of RE-ENERGYSE to leverage the administration and 
operation best practices already in place internal to DOE and through the National Science 
Foundation (NSF). DOE currently administers a variety of success&l education programs 
throughout the DOE complex- from the Office of Science (SC), the National Nuclear and 
Security Administration (NNSA), and from the Energy Offices. To support current programs, 
robust administration and evaluation infrastructure and processes are already in place. RE- 
ENERGYSE will utilize the existing office operations of SC, Nuclear Energy (NE), and the 
Office of Energy Efficiency and Renewable Energy (EERE) to administer the newly proposed 
applied science education programs. 

The partnership between the NSF and DOE is designed to combine our greatest resources: NSF’s 
successful track record in administering research and education programs and DOE’s subject 
matter expertise in energy systems. DOE RE-ENERGYSE proposes key activities that closely 
resemble many of NSF’ education programs: Graduate Research Fellowships, Advanced 
Technological Education, Science Masters Program, and others expressly to take advantage of 
successful program models that are already in place. 
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78. REQUEST FOR AN ADDITIONAL ENERGY INNOVATION HUB 

Question: The 2011 budget request includes $34 million to establish a new energy 
innovation hub focusing on batteries and energy storage, which the Department proposes as a 
commitment of at least $130 million over five years. We fimded the first three energy innovation 
hubs in the fiscal year 2010, and these hubs are not very far into their research — in fact, the site, 
host organization, size, and shape of all three new hubs still haven’t been decided. I don’t yet 
have any evidence that these three new hubs will work and can attract the top talent, why are you 
asking for another hub? 

Answer: The Energy Innovation Hubs are a key part of the Department’s integrated 
research and development strategy to accelerate the progress of science and technology for the 
discovery and commercialization of energy breakthroughs. The Hubs address the most critical 
strategic R&D areas with a cross-disciplinary program spanning from research to development of 
technologies that can be quickly commercialized. However, the Hubs are not designed to tackle 
subsequent demonstration, deployment, and commercial scale-up. Their high level of 
concentrated investment and centralized, hands-on management model ensure a higher 
probability of accelerated success. 

The schedule for soliciting, selecting, and standing-up a Hub is driven by the fact that these are 
major, merit-based competitions, which typically require 9-12 months to complete. While none 
of the Hubs has yet been awarded, the Department is requesting one additional Hub in its 
FY 201 1 budget request. This fourth Hub will focus on Batteries and Energy Storage — an area 
that the Department believes is clearly ready for transformational advances if the latest science 
can be coupled with translational engineering and which would open large new markets for U.S. 
manufacturing and enhance competitiveness. 

Question: In the 2010 appropriations act, this Committee directed the Department of 
Energy to deliver a report sixty days after enactment describing the Department’s plan for 
implementing and measuring performance of the three new energy innovation hubs. To my 
knowledge, we still haven't received this report, and here we are 147 days after the law was 
enacted. What is the status of this report, and if you have not delivered us this report describing 
your plan for the first three hubs, how can you expect us to fund a fourth hub? 

Answer. I would like to apologize for the delay in providing you with the requested Hubs 
implementation report. The report was provided to the Committee on April 9, 2010. 

Question: We have heard the justification before that the hubs funded in the fiscal year 
2010 are not really the first hubs at the Department, but that the Joint BioEnergy Institute (JBEI), 
for example, is proof that hubs will work. But it seems to me that JBEI is not a good example: 
JBEI studies a topic in a location where three national laboratories, two top universities, and a 
top research institution are all close by. This seems like a rare occasion where you can truly get 
all the top minds under one roof How can we know if these hubs will see the same success and 
can even attract more than a few top researchers, until we, at the least, wait for them to 
materialize? 
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Answer: The Hub encourages co-location of researchers to facilitate close research 
integration. The vision for the “ideally under one roof’ concept emphasizes the importance of 
research integration to the success of a Hub. To be successful, a Hub must achieve a high level of 
R&D integration and communication among its researchers, who will span multiple scientific 
and engineering disciplines. Forceful centralized scientific management is a key ingredient. 
Numerous historical examples have demonstrated that in order to keep researchers working 
effectively towards a common goal, an empowered and skillful scientist-manager must have the 
ability to make clear and timely decisions based on scientific and technical realities as they 
evolve in real-time. 

While JBEI largely involves co-location of researchers under one roof, all three Bioenergy 
Research Centers have the forceful and active central management that is essential to rapid 
progress — and the significant scientific advances achieved by each of the three Centers in their 
first two years are testament to this leadership. The Department expects each Hub to have the 
same key elements to ensure its success: a clear lead institution with strong scientific leadership 
and central location for the Hub; to the extent that there is geographic distribution of the Hub 
participants, a clear commitment to the use of state-of-the-art technology and frequent virtual 
meetings to enable meaningful long distance collaboration; and, most importantly, a clear 
organization and management plan for achieving the collaborative and synergistic goals of a Hub 
and infusing a culture of empowered central research management throughout the Hub. 
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79. ENERGY EFFICIENT BUILDING SYSTEMS HUB AND ENERGY REGIONAL 
INNOVATION CLUSTER 

Question: In the funding opportunity announcement for the Energy Efficient Building 
Systems hub, the Department proposes to partner with other federal agencies to locate the hub 
within a "regional innovation cluster", which I believe is a group of companies focusing on a 
single industry in one geographical region. As technology transfer-getting innovations out of 
these labs and into companies and consumer markets-has been particularly challenging for DOE 
for decades, this seems like an interesting idea. Can you explain how this regional innovation 
cluster partnership came about, how it will work, and how you think it will help? 

How will the regional innovation cluster factor in to your selection process for the hub? Will a 
group of companies be co-sponsors of the applications? And will this approach favor regions that 
already have companies doing building efficiency work? 

Answer: The Energy Research Innovation Cluster, or E-RIC concept is focused on 
developing networks of building-technology stakeholders in order to nurture and deliver 
solutions for energy-efficient buildings systems. To do this, the structure of the Hub and the 
encompassing cluster is designed to minimize or eliminate barriers that normally exist between 
early-stage research, applied research, commercialization, and deployment of new technologies. 
Working at the regional scale allows the E-RIC to reach a critical mass and unlock 
accelerated technology development and deployment in building systems. The results from this 
accelerated technology pipeline will ultimately have national and international benefits. 


The Department will select the Hub applicants that best meet the technical merit evaluation 
criteria identified in the Funding Opportunity Announcement: Scientific and Technical Merit of 
the Project, Qualifications of Personnel and Adequacy of Resources, Manageraent/Integration 
Plan, and Technology and Innovation Transfer Plan (available at 

httD://www.energv.gov/hubs/documents/ERIC FOA.ndfl . The top tier Hub proposals will then 
be evaluated by the interagency review panel based on the regional innovation cluster (RIC) 
evaluation criteria: Demonstration of RIC Best Practices; Long-Term Economic Benefit; 
Commitment, Competency, and Track Record of E-RIC Personnel; Commitment to Inclusion; 
Commitment to Developing a Skilled Workforce; Demonstration of Environmental and Energy 
Security Objectives; Feasibility of the Project Budget and Adequacy of Facilities. 


While the E-RIC will have a primarily regional focus, DOE explicitly allows the formation of 
strategic partnerships with entities outside the geographic region. It is anticipated that the 
projects will include existing companies as Hub members and cluster partners, and will create an 
environment in which small businesses and start-up companies can flourish. 
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80. MEASURING SUCCESS OF NEW RESEARCH AND DEVELOPMENT INITIATIVES 

Question: One of the challenges we face as a Subcommittee is deciding which types of 
research and development models to fund. Unfortunately, we have no data pointing to the 
relative success of the old and the new models at DOE, including ARPA-E, energy frontier 
research centers, energy innovation hubs, and the traditional styles of work at the national labs 
and through the basic and applied R&D offices. Since the Department is just now establishing 
three new models — ^ARPA-E, EFRCs, and hubs — ^this seems like a critical time to think about 
how weTl measure the performance of each type of research model in 1, 2, 5, and 10 years from 
now. 

How will you measure the success or failure of each of these new models? 

Answer: Although the funding and management modalities are different for the new 
ARPA-E, EFRC, and Hub models, the principles of the review and performance measurement 
processes will be the same as those for other research and development activities supported by 
the traditional funding models for basic and applied research. For example, the Department’s 
general guidelines for merit review for financial assistance are available at 
http://www.management.energy.gov/documents/meritrev.pdf The Department has extensive 
experience at reviewing and managing large, multidisciplinary research activities, including 
laboratory programs, university centers, and large user facilities for operations and science 
productivity. Collectively, the codified guidelines and management experience will help 
establish the performance benchmarks and metrics to measure the progress and gauge the 
success or failure of each of the new models. 

Question; What resources are you putting towards developing serious, intelligent, and 
deliberate ways to measure the long-term performance of these programs? 

Answer: The Department has long experience reviewing and managing large, 
multidisciplinary research activities to assess the quality of the operations and the productivity of 
the science. Once awarded, each project is subject to project management and merit review tools 
to track and measure progress towards the approved benchmarks and program goals over the 
duration of the award. 

For example, in the case of EFRCs, evaluations will be based on reviews by independent expert 
peers who will assess each Center’s scientific productivity, impact, and management. In addition, 
annual progress reports will provide a synopsis of accomplishments and data on publications, 
collaborations, inventions and new technologies, databases produced, software created, and 
instrumentation developed. The Departmental program office managing each Hub will establish 
oversight and review practices for its Hub similar to those governing the other Hubs. 

To measure the success of ARPA-E and its investments, ARPA-E is establishing both near- and 
long-term metrics of success. In the near-term, it is critical to establish a strong foundation and 
hire top-notch individuals at all levels and positions within the organization. Through ARPA-E’ s 
innovative organizational structure, it is currently hiring program directors that span science, 
technology, and business and are given autonomy and resources to pursue high-risk 
technological projects and start and stop these projects based on performance and relevance. 
During the early years of an award, a few of the metrics that ARPA-E will track are follow-on 
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funding received by ARPA-E awardees, world-record technological performance, patents filed 
and licensed, the number of new companies and industries formed, jobs created by new and 
existing industries affected by ARPA-E’s innovation. Longer term, ARPA-E will look beyond 
the local performance of the performers and examine their investments in terms of their national 
economic impact on U.S. industries. A few of these metrics would include domestic and global 
sales, the influence on the U.S. market share and technological lead, and the number of 
innovative ecosystems that have been built. Furthermore, ARPA-E will measure the effects on 
the environment and track the reduction in greenhouse gas emissions and oil imports. 
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8 1 . FIX THE EXISTING PROGRAMS RATHER THAN ADDING ON NEW ONES 


Question: Mr. Secretary, much of the discussion in the last year about research and 
development programs at the Department has been about new programs we’re starting, rather 
than about doing the hard work to fix the existing programs we have in place where in fact most 
of the funding still goes. In your opinion, what is not working in the existing basic and applied 
R&D programs and the national labs if our goal is to create innovations and get them out into the 
market place, and what are you doing to fix these problems? 

Answer: The Office of the Under Secretary of Energy has several initiatives underway 
that can help the applied R&D programs improve strategic planning and management and better 
target resources to promote innovation. An initiative that focuses on R&D excellence is a joint 
effort with the Office of the Under Secretary for Science as we look for better integration of the 
basic energy discoveries and their pathways to application. The stepping stone for R&D 
excellence initiative is topic prioritization in the programs and its connection to budget 
justification. Under this initiative, topic selection and planning processes are to address the most 
effective ways of ensuring a continued input from the stakeholders (including industry, national 
labs and academia) and the review of the programs and funding applications (via peer review) 
that will leverage input from the accomplished and distinguished members of the technical 
community. Strategic planning for technological path assessment will allow for multiple scenario 
exploration to achieve the President’s CO 2 reduction goals. The execution of the program 
priorities will be looking to the justifiable aligmnent of funding opportunities with the strategic 
goals and relevant technology benchmarks relative to the sector they are addressing. For this to 
be accomplished we are working on recruiting and retaining the best federal program managers; 
we will also look to leverage the technical talent from outside the federal government who are 
willing to serve on short rotations in our programs. To support decision-making, we are working 
with the CFO to improve IT systems to get real time data on funding, program performance, 
recipients, project lifecycle, and other elements in an interactive dashboard to provide managers 
and senior leadership with key information. To help get innovations faster into the marketplace 
we have increased award sizes for Phase 1 and Phase II grants under the Small Business 
Innovation Research Programs and placed renewed emphasis on this program. 
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82. STRATEGIC PLANNING 


Question; In a tightening budget climate, strategic planning becomes increasingly 
important. Difficult decisions need to be made about resource allocation. Strategic planning that 
clearly defines the Department’s objectives supports resource allocation decisions. What is the 
status of your strategic plan? 

Answer: The Department’s senior leadership has drafted a strategic plan outline which 
establishes the Department’s Strategic Goals, Objectives and Initiatives. This draft outline is 
being vetted with the Secretary of Energy and Under Secretaries and will be made available 
shortly as the Department begins to structure its FY 2012 budget and SES performance plans. 

Question: Which organizations in the Department are leading the effort? 

Answer; The Secretary of Energy is leading this effort along with the Deputy Secretary 
and the three Under Secretaries of Energy, Science and Nuclear Security. The process is being 
coordinated by the Chief Financial Officer. 
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83. FIVE-YEAR BUDGETING 


Question: Mr. Secretary, five-year budgeting would provide an opportunity for in-depth 
program oversight. Without five-year budgeting, the budget formulation process has a less 
predictable structure with unnecessary battles over budget resources repeating year to year. The 
National Nuclear Security Administration already implements five year budgeting in the form of 
its Outyear Funding Profile. Do you have plans to implement five-year budget planning across 
the Department? 

Answer: I believe that considering five year budget implications provides useful 
guidance for internal formulation and planning and the Department is making significant strides 
in that direction. 

A more in-depth internal consideration of multi-year budget implications will offer the 
Department many advantages including enhancing transparency and improving long-term 
planning. We are currently establishing a Department-wide budget formulation and execution 
system that will be better able to build and track five year budget plans. 
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84. PLANNING, PROGRAMMING, BUDGETING AND EVALUATION 

Question: A Planning, Programming, Budgeting and Evaluation process links resource 
decisions to a deliberative planning process for the Department. In short, it strengthens budget 
justifications. Last year, the Department stated it would implement a limited Planning, 
Programming, Budgeting and Evaluation (PPBE) process in fiscal year 201 1 and a full PPBE 
process in fiscal year 2012. Is this still the case? What is the status of this effort? 

Secretary Chu: I am fully committed to the wise use of the Department’s resources. 

Since becoming Secretary, I have focused significant attention on ensuring the American 
Recovery and Reinvestment Act (ARRA) funds are spent appropriately and quickly. I have also 
directed my Chief Financial Officer (CFO) to make significant improvements in the base budget 
process leveraging many of the best practices from ARRA funds tracking. The CFO has made a 
number of improvements. Key examples including: 1 ) a financial transparency initiative to 
improve budget formulation through funds execution and 2) an Office of Cost Analysis lead 
effort, recently established within the Office of the CFO to improve tracking of multi-year 
projects in the Department’s budgeting system. While we are in the early stages of 
implementing a truly integrated Planning, Programming, Budgeting, and Evaluation (PPBE) 
process, I believe the Department has made significant progress in all four of these areas: 

• Planning : The foundation of an effective budget process is a Strategic Plan based on the 
President’s vision of restoring U.S. scientific leadership; developing a clean economy; 
lowering greenhouse gas emissions; and reducing nuclear dangers. The plan will clearly 
articulate the goals of the Department and provides clear prioritization of these goals to 
the Energy, Science and National Security Programs. I have taken the time to develop 
this plan and am pleased to report that I now have a final draft that accomplishes these 
goals which is being used to inform the FY 2012 budget formulation. 

• Programming : The Departmental-level policy guidance was issued to the Programs in 
the CFO Program Resources Memorandum (PRM) to inform their budget development. 

I have also taken steps to improve the Department’s ability to address significant issues in 
the budget development. The CFO has worked with the respective Under Secretaries to 
stand up issue teams to conduct analysis and develop program options that will be 
reviewed by the Deputy’s Resource Board (DRB) to be considered for the FY2012 
budget. 

• Budgeting : The Department is taking steps to improve the way it budgets. 

Improvements include closer connection with the strategic plan and consideration of 
current funds available and life-cycle costs when assessing requests for new funding. 

This will allow me, in consultation with senior management, to make better informed FY 
2012 program and budget decisions. The CFO has also made notable IT system 
investments in the Budget Execution Formulation Module (BEFM) to improve 
integration across the budget systems. 

• Evaluation : The Department’s CFO is building on improvements in evaluating the use of 
ARRA funds to inform the way the Department assess the use of base funding. The CFO 
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has established quarterly execution reviews to provide DOE senior leadership tools to 
address underperforming programs. In the near future, these reviews will be used to 
inform future budget requests and reprogramming requests to other Departmental needs 
and priorities. 

In sum, the Department has made substantial progress in how we manage the nation’s energy 
resources. 
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85. BATTERIES AND ENERGY STORAGE REDUNDANCIES 


Question: Mr. Secretary, the Department proposes in this budget an energy innovation 
hub to study batteries and energy storage. At the same time, ARPA-E has plans to fund batteries 
and energy storage research and development, the Office of Electricity Delivery and Energy 
Reliability more than doubles its energy storage R&D, and the Office of Energy Efficient and 
Renewable Energy is funding additional work on the same topic. 

In a time of tight fiscal constraints, why do we have so many redundancies across the 
Department? 

How have you arrived at the relative amount of funding that each of these offices and initiatives 
receives? 

This is in fact not just about batteries and energy storage. This seems representative of a bigger 
problem at the Department: across all of the program offices, and the different research and 
development models like ARPA-E, EFRCs, and the hubs, there may be significant redundancies 
in research without the benefit of collaboration between the different research groups and award 
recipients. How are you ensuring that there isn't duplication and redundancies across the various 
offices and research models, and how are you ensuring that there is collaboration and 
communication between these different groups if there is purposeful duplication? 

Answer: On the energy storage questions, the Department does not have redundancies, 
but rather complementarities. Energy storage consists of many different technologies for many 
different applications. Each program office supports projects consistent with its mission and the 
stage of technology development. Funding levels for each program are developed to be 
consistent with each program’s long-term goals and the goals of the Department. For example, 
the Office of Energy Efficiency and Renewable Energy Vehicle Technologies Program aims to 
reduce the production cost of high power 25kW batteries for use in passenger vehicles to $500 
by the end of 2010. To achieve this goal, the lithium ion battery technology being pursued has 
relatively long storage times and low power. The Office of Electricity Delivery and Reliability is 
funding research and demonstrations on energy storage systems that can help with electricity 
system load regulation, ramping, or peak shaving, which have various energy storage duration 
and power requirements. Depending on the application, appropriate technologies may include, 
for example, flywheels, super capacitors, sodium sulfur batteries, or compressed air. 

The Department has formed an Energy Storage Principals Working Group consists of relevant 
Departmental senior leadership. A staff level working group meets more frequently to 
coordinate day-to-day activities. The program offices share detailed project listings and 
participate in review of each other’s new and ongoing projects. They also share information on 
upcoming Funding Opportunity Announcements and support joint workshops to identify gaps 
and barriers. 

On the question about potential duplication among various funding mechanisms, the Department 
has launched a concerted trio of R&D efforts to accelerate the normal progress of science and 
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technology for energy research. It is important to point out the differences and coordination 
between EFRCs, Hubs, and ARPA-E: 

• EFRCs focus on small teams exploring basic science issues. 

• Hubs will ideally be located under one roof and will bring together a diverse team of 
researchers spanning basic and applied. Their work will have a common goal, but will 
require addressing multiple challenges in a coordinated and focused way. The Hubs are 
modeled after the Office of Science Bioenergy Research Centers. 

• ARPA-E is modeled after DARPA, i.e. it will invest in high-risk/high-payoff time-bound 
projects focused on combining various science and engineering discoveries and 
inventions into energy technologies with potentially commercial impact. 

The feedback loop, coordination and leveraging between EFRCs, Hubs and ARPA-E is critical. 
The scientific discoveries and inventions made in EFRCs and Hubs could lead to ARPA-E 
technologies with significant commercial impact. A historical example of this is the invention of 
the transistor leading to integrated circuits - this translation required both science and 
engineering of devices and manufacturing. Furthermore, it is important to note that during this 
translation, one may encounter major technical barriers, which will require going back to science 
to solve them. Hence, EFRCs and Hubs could leverage off of ARPA-E as well. As mentioned 
above, the Hubs are designed to ideally be located under one roof. However, if the Hub 
encounters a technical challenge that the Hub team cannot address, ARPA-E could engage teams 
from the rest of the nation to help address the challenge and enable the Hub to make progress. 
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86. TRANSFORMATION OF THE ENERGY SECTOR THROUGH LONG-TERM, HIGH- 

RISK INVESTMENTS 

Question: Mr. Secretary, one of the roles of government is to make the long-term 
investments that the private sector wouldn’t make, and to take the calculated risks on 
revolutionary innovations that private industry, with its emphasis on short-term profit, is unlikely 
to take. In the case of energy, these high-risk and long-term investments are in fact quite 
essential to creating the innovations that can transform our nation to use cleaner, more secure, 
and more independent sources of energy. How does this budget request make those long-term, 
high-risk, transformational investments? 

Answer: The Department supports long-term, high-risk investments in scientific research 
and technology development that are essential if we are to transform the way we produce and use 
energy. The long-term, high-risk, transformative investments requested in the FY 2011 budget 
take many forms and build upon our core programs. 

Scientific research has a number of important roles in a high-tech economy: integrating 
knowledge about the natural world into robust descriptions useable for engineering applications; 
developing measurement tools and techniques; training a technically talented workforce; solving 
problems that arise in the design, manufacture, or operations of complex technologies; and — 
what is most interesting to scientists themselves — the discovery of new phenomena. The 
Department’s core research programs are an essential basis for long-term energy technology 
innovation. The Energy Frontier Research Centers and systems biology research on plants and 
microbes are examples in this category, as the goal is to advance a broad range of scientific 
knowledge relevant to energy technologies. 

Applied and engineering research is optimized to different ends: the translation of scientific 
knowledge into improved technological concepts and the design, manufacture, and operations of 
complex technologies that deliver a desired function in an economically viable fashion. Steady 
incremental progress is often the norm, and industry’s ability to exploit new advances agilely is 
built upon a broad accumulated stock of knowledge. The pressing nature of our energy and 
climate challenges, however, requires that we place significant emphasis on identifying that 
subset of opportunities where energy technology innovation could be accelerated and target high- 
risk transformational investments towards long-term as well as mid-term efforts. To drive this 
kind of innovation, I have launched the Energy Innovation Hubs and ARPA-E. 

The Energy Innovation Hubs are concentrated, directed resources marshaled to support 
multidisciplinary, goal-oriented research. At $24 million per year, they are managed by top 
teams of scientists and engineers with the resources and authority to move quickly in response to 
new developments. We use the Hubs where we believe a problem is ripe for the side-by-side 
integration of discovery-oriented scientific research with translational engineering research so 
that opportunities for commercialization can be seized as early in the development life cycle as 
possible. For this reason, research supported through a Hub is ideally conducted under one roof 
The Joint BioEnergy Institute (JBEI) in Emeryville, CA, one of three DOE Bioenergy Research 
Centers, is a prototypical example of a Hub. The Department has requested funding in FY 201 1 
to continue the three Energy Innovation Hubs introduced in FY 2010 focused on developing 
fuels that can be produced directly from sunlight, improving energy efficient building systems 
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design, and using modeling and simulation tools to create a virtual model of an operating 
advanced nuclear reactor — ^as well as to initiate a fourth Hub to focus on batteries and energy 
storage. The request for the new Hub is $34 million, which includes one-time funding of $10 
million for start-up needs, excluding new construction. 

ARPA-E is discovery-oriented, but this program is on the hunt for new technologies rather than 
new scientific knowledge. From the concept feasibility stage to the product development stage, a 
large gap exists today where many good ideas perish because the concepts cannot be translated 
into technologies. When these technologies are disruptive and could make today’s approaches 
obsolete, this translation of ideas to technology is too risky both for the private sector and the 
applied science offices in DOE. ARPA-E’s role is to identify and fund research projects that will 
overcome the long-term and high-risk technological barriers that are preventing a promising and 
potentially transformational technological innovation from reaching the stage where private 
investment will take over and turn the technology into a marketable product. Fmthermore, 
ARPA-E’s goal is to reduce technological risks at various stages of developing disruptive 
technologies and to invest in translating such ideas and concepts into these technologies and 
helping to make them market ready. ARPA-E will invest in multiple disruptive technological 
approaches to reach the same goal (e.g., high energy density, low-cost batteries for plug-in 
hybrid vehicles), and then allow the private sector to choose the winning technology based on 
what is best for business. The FY 201 1 budget request includes $300 million for ARPA-E. 
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87. KEEPING AMERICAN COMPETITIVE IN THE GLOBAL ENERGY RACE 


Question: We have heard plenty of talk in the last year about how countries like China 
are catching up or taking the lead in energy innovation, manufacturing, and market share for new 
energy technologies. When I think about American innovation and American jobs 5, 10, or 20 
years in the future, I worry about positioning America as a leader to make sure that the jobs in 
tomorrow's energy sector will be here and not overseas. How does this budget request and the 
activities at the Department foster the breakthroughs and innovations that we need to keep 
innovation and manufacturing jobs here in the United States? 

Answer: Our FY 201 1 budget request of $28.4 billion invests in basic and applied 
research and puts us on the path to doubling funding for science, a key presidential priority .To 
lead in innovation, we are launching Hubs, EFRCs, and ARPA-E to accelerate the normal 
progress of science and technology for energy research. EFRCs will fund small groups of 
researchers focused on breakthroughs in science. ARPA-E will fund transformative 
breakthroughs in technology. Hubs will fund large, multi-disciplinary, highly collaborative teams 
of scientist and engineers working over a longer time frame to achieve a specific high priority 
goal. 

On manufacmring, our 2011 Budget proposes a new Manufacturing Energy Systems(MES) 
program within the EERE Industrial Technologies Program. This program is focused on 
enhancing the competitiveness of America’s manufacturers through the rapid innovation of new 
products and processes to significantly reduce manufacturing energy intensity and carbon 
emissions. We are also requesting $55 million to start the RE-ENERGYSE initiative to help 
educate the next generation of scientists and engineers. 
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88. CHINESE COMPETITION AND COOPERATION 

Question: Secretary Chu has stated several times that China is moving forward quickly 
and aggressively to advance its clean-tech industry, and that we must act to hold our leadership 
in the emerging clean energy industries. 

How much funding does the Department include in the fiscal year 201 1 budget request for 
cooperative applied R&D programs with China? In what programs and for what purposes are 
these collaborations included? 

We’ve seen recently an increasing number of American companies partnering with Chinese 
firms and institutions on energy projects, and more Chinese companies engaging in energy 
projects in the United States. What advantages, in your opinion, does China over the United 
States to attract clean tech investments, and what advantages does the U.S. have? 

Answer: Three Program Offices at the Department have cooperative programs with 
China. Details of these cooperative programs are given below: 

Office of Energy Efficiency and Renewable Energy 

Approximately $10 million will be allocated from the International line in Program Support to 
support the following research and development activities: 

• Joint research and development through the U.S.-China Clean Energy Research Center, 
focusing on electric vehicles and building energy efficiency, tvith funding to be matched 
by China and by consortium partners; $5M 

• Implementation of the U.S.-China Renewable Energy Partnership, including renewable 
resource assessments and cooperation on grid integration, standards, testing, and 
certification; $2M 

• Implementation of the U.S.-China Ten Year Energy and Environment Cooperation 
Framework, including cooperation on building codes, appliance and materials standards, 
testing, and labeling; $1M 

• Cooperation on industrial energy efficiency, including plant assessment, access to 
financing (e.g., helping industrial facility managers explore various methods of financing 
retrofits, including through energy service companies), and training and outreach 
materials; $1M and 

• Cooperation on transportation technologies, including biofuel research and development 
and electric drive vehicle deployment. $1M 

Office of Fossil Energy 

Approximately $2.5 million will be allocated to support the carbon capture and sequestration 
(CCS) portion of the U.S.-China Clean Energy Research Center with the following focuses: 

• Capture technology, with an emphasis on post-combustion C02 capture; 

• Storage, use and transport, including: geologic storage capacity estimates, identification 
and assessment of sources and sinks of C02, and techniques for monitoring, verifying, 
and accounting; 

• Integrating plants with CCS, focusing on efficiency and costs; and 
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• Risk assessment and simulation, including risk assessment methodologies, simulations of 
C02 behavior during storage, and plant simulations. 

Office of Science 

Approximately $8 million will be allocated to support the following bilateral activities: 

• High Energy Physics: Research and Development of reactor neutrino detector in Daya 
Bay, China; 

• Biological and Environmental Research: Research at the Atmospheric Radiation 
Measurement Climate Research Facility, and mobile facility deployment in China; and 

• Fusion Energy Sciences: Research on the Experimental Advanced Superconducting 
Tokamak (EAST) reactor in Hefei, China. 

Through multilateral collaboration, with a requested budget of $80 million, the Office of Science 
is also cooperating with China on the International Thermonuclear Experimental Reactor (ITER) 
in the area of Fusion Energy Sciences. 

Office of Nuclear Energy 

China is collaborating with the United States and other countries on research and development of 
Very High Temperature Reactor systems via the Generation IV International Forum. China is 
also constructing a gas-cooled pebble bed modular reactor that is substantially similar to one of 
the designs being considered for the Next Generation Nuclear Plant. China has offered to 
provide information on their gas-cooled reactor experience through the Generation IV 
International Forum activities. 


For clean technology investors, China is attractive for four primary reasons: 1) a growing 
domestic market, 2) lower costs, 3) policy incentives (e.g., low interest loans, subsidies, etc.), 
and 4) faster implementation of large-scale projects. The advantages to investors in the United 
States are: 1) protected and dynamic environment for innovation, 2) strong R&D infrastructure, 
3) mature clean energy technology market, and 4) transparent laws and regulations. 
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89. OVERSIGHT OF NUCLEAR OPERATIONS 


Question: In September 2009, public hearings were held at the headquarters of the 
Defense Nuclear Facilities Safety Board (DNFSB) on the Department’s Implementation Plan of 
“Recommendation 2004-1, Oversight of Complex, High-Hazard Nuclear Operations.” A number 
of the Department’s officials testified at these hearings. DNFSB has noted that a number of the 
commitments contained in the Department’s plan are incomplete. What is the status of your 
efforts to fulfill these commitments? 

Answer: The Department has completed 41 of 48 identified commitments and actions in 
the Department’s implementation plan (revision 2, approved by the Secretary of Energy, October 
12, 2006). Significant actions completed include: (1) establishment of Central Technical 
Officers and support staff; (2) revision of policy directives on the conduct of oversight; (3) 
implementation of upgrades to the operating experience program; (4) implementation of 
improvements in recruiting, developing, and retaining DOE federal technical personnel; (5) 
issuance of updated Quality Assurance Plans and Integrated Safety Management system 
descriptions for DOE field and headquarters organizations; and (6) establishment of site plans for 
improving hazardous work planning and feedback and improvement activities. Of the seven 
actions that remain, two are related to development and issuance of additional guidance for 
conducting DOE line oversight; two are related to implementing a process for nuclear safety 
research; two are related to effectiveness of completed activities; and one is related to periodic 
status briefings. Additional guidance for DOE line oversight is pending review and revision of 
the existing DOE oversight policy and order, which is ongoing and expected to be completed this 
year. The Department continues to gain experience with the approach adopted for nuclear safety 
research that relies on line programs to develop and manage research projects. Effectiveness 
reviews have been partially conducted but cannot be completed until all plan actions are 
complete. Periodic status reports to the Board are expected to continue until the Department’s 
implementation plan is complete. 

Question: Have roles and responsibilities been clearly delineated on the safety of nuclear 
operations? 

Answer: The Department’s roles and responsibilities for safety of nuclear operations have 
long been established in the Department’s Manual 41 1.1 -1C, Safety Management Functions, 
Responsibilities, and Authorities Manual, originally established in 1994 and issued as a DOE 
directive in 1997. Related to 2004-1 implementation, the Department issued a supplemental 
directive: DOE Order 410.1, Central Technical Authority Responsibilities Regarding Nuclear 
Safety Requirements, issued August 2007. Also, as part of the 2004-1 implementation, the 
Department implemented revised protocols for delegation of authorities related to safety 
responsibilities. 
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90. NUCLEAR SAFETY RISK ASSESSMENTS 


Question: The Department has accepted a Defense Nuclear Facilities Safety Board 
(DNFSB) recommendation to improve its risk management tools for nuclear safety. Yet, you did 
not commit to developing a quantitative risk assessment policy. Quantitative risk assessments are 
a necessary component of a robust Departmental policy on nuclear safety. Why are you not 
implementing the complete recommendation by the DNFSB? What is your overall plan for 
improving risk assessments in nuclear safety? 

Anstver: In accepting the Board’s recommendation on quantitative risk assessment, the 
Department recognized that there are opportunities to clarify DOE’s expectations regarding the 
use of quantitative risk assessment in nuclear safety and possibly improve application of the tool 
at DOE defense nuclear facilities to better inform nuclear safety decisions. 

The Department has an existing Nuclear Safety Policy that addresses risk assessment and risk 
goals. DOE has committed to revising the Nuclear Safety Policy to address the Department’s 
expectations regarding the use of quantitative risk assessment in nuclear safety. Because 
quantitative risk assessment is only one tool used in DOE’s nuclear safety assurance process, the 
Department believes that addressing it in the Nuclear Safety Policy is the appropriate course of 
action. The Department also has committed to completing a study in CY 2010 to determine if 
additional guidance, standards or other actions are warranted to improve use of this tool in DOE 
nuclear safety-related decisions. 

In addition, to enhance the consistency and quality of quantitative risk assessments used to 
inform its nuclear safety decisions, DOE has: 


• established a risk assessment experts working group to provide technical support 
and peer review services to DOE line elements responsible for reviewing or 
conducting quantitative risk assessment, and 

• developed and is continuing to develop additional risk assessment training for 
DOE line elements. 

The Department’s current hazard-based regulatory approach to nuclear safety decisions is 
providing protection of the public, workers and environment. The plans for implementing the 
Board’s recommendation are focused on how quantitative risk assessment may be better used to 
provide insights that might improve DOE’s approach to ensuring nuclear safety. 
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91. STREAMLINING THE OFFICE OF HEALTH, SAFETY AND SECURITY 


Question: The efiforts to streamline and strengthen the Office of Health, Safety (HSS), 
and Security are generally supported. The efforts aim to reduce and/or consolidate orders and 
directives, make reasonable reductions in inspections by Federal employees from headquarters 
and DOE field offices, and identify efficiencies in how to enforce health, safety, and security 
policies. Discussions of streamlining, however, do raise concerns about how you are proceeding 
with these changes. How can you assure the Subcommittee that this is a reasonable tradeoff to 
make, or a reasonable risk to take? 

Answer: The goal of the Office of Health, Safety and Security’s (HSS) reform efforts is 
to improve the efficiency of our operations while continuing to ensure that the Department 
maintains the highest standards of safety and security at our DOE sites. In reviewing DOE’s 
safety and security directives, we will maintain an appropriately robust set of requirements based 
on well-established regulatory standards and retain Departmental requirements as necessary to 
address hazards and activities that are unique to DOE operations. The directives reform will 
eliminate requirements that are outdated, overlapping, redundant, and unclear, or are of little 
value in protecting workers, the public, the environment, and national security. The 
requirements necessary to protect workers, the public, and nuclear materials will be retained. 

Question: What evidence can you provide to the Subcommittee that shows that contractor 
self-reporting of HSS violations will be more accurate, or at least no less accurate, than Federal 
inspections and oversight? 

Answer: With respect to oversight and enforcement, we are refocusing our inspection, 
assessment, and investigation activities based on a better understanding of risk and performance 
to specifically target the areas of greatest risk. We will continue to conduct routine independent 
oversight of higher-hazard facilities and activities. For example, by the end of the calendar year, 
HSS plans to conduct six independent safeguards and security assessments at DOE and NNSA 
nuclear facilities, seven security inspections of Field Intelligence Elements and Special Access 
Programs, six classified information security system inspections, and ten nuclear safety 
inspections. For lower-risk activities and assets, HSS will conduct independent evaluations 
when there is evidence of poor or significantly degraded performance or when a contractor has 
experienced a significant adverse event or accident. Shifting oversight resotnces previously 
devoted to evaluating lower-risk operations will increase the resources available to assist line 
managers in solving difficult problems that have remained unresolved by layers of past 
oversight. 

Question: Over the years, this Subcommittee has seen countless health, safety, and 
security problems within the DOE complex, and the contractors are rarely held accountable in a 
serious way. How are you reforming the HSS enforcement mechanism, and how will you hold 
contractors more accountable for their HSS performance? 

Answer: HSS will also continue to execute its Congressionally-mandated enforcement 
programs based on risk and performance. HSS is working to better define what conditions or 
events warrant enforcement action and make increased use of the full range of enforcement 
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outcomes that are available as means to influence contractor behavior. For contractors that 
exhibit significant but isolated cases of noncompliance, the Office of Enforcement will continue 
to use the “carrot and stick” approach that provides mitigation and discretion for contractor self- 
identification and reporting of the noncompliances, and the depth and breadth of the contractor’s 
investigation and corrective actions. For cases of significant and recurring noncompliances, the 
Office of Enforcement will continue its practice of escalating penalties using the per-day penalty 
provisions of the regulations, and closely monitor contractor performance until fully compliant 
programs are attained. In many cases (except for worker safety and health where it is 
prohibited), civil penalties are also accompanied by contract fee reductions as a means to hold 
contractors accountable for inadequate safety or security performance. 


The Office of Enforcement will also continue to perform regulatory assistance reviews. These 
reviews assess whether contractors have established proactive programs to self-identify, 
critically evaluate, promptly report, and effectively correct noncompliances to prevent 
recurrence. Contractors that do not demonstrate these attributes are less likely to receive 
enforcement discretion or civil penalty mitigation. 
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92. SEISMIC DESIGN OF NUCLEAR FACILITIES 

Question: The Defense Nuclear Facilities Safety Board (DNFSB), as well as the 
Department’s own Inspector General, found the Department does not fully consider seismic risks 
in its design of nuclear facilities. An example is the delays caused at Hanford’s Waste Treatment 
Plant to address the DNFSB concerns. What corrective actions have been taken? 

Answer: The Department is committed to ensuring that our facilities are designed, built 
and operated safely. Over the past several years, DOE has taken major steps in ensuring that 
safety is fully integrated into the design process 

In March of 2008, the Department issued DOE Standard (DOE-STD)-l 189, Integration of Safety 
into the Design Process. The Standard establishes a rigorous safety review process that is 
integrated into all phases of facility design and includes specific requirements for assessing and 
addressing seismic-related concerns. In November 2008, the Department revised its project 
management order (DOE Order (O) 4I3.3A chg.l. Program and Project Management for the 
Acquisition of Capital Assets) to require the use of DOE-STD- 1 1 89 for the design and 
construction or major modification of Hazard Category 1, 2, and 3 nuclear facilities, or projects. 
DOE is making conforming changes to other DOE directives, such as DOE O 420. IB, Facility 
Safety, to ensure effective integration of safety into the design process for all new nuclear 
facilities and projects. The DOE-STD- 1 189 will help ensure the appropriate selection of seismic 
design criteria for new projects and facilities. For projects in the final design stage or in 
construction, the standard will be used to guide the format and content for preparation of nuclear 
safety authorization basis documents. 

With respect to Hanford’s Waste Treatment Plant (WTP), the Office of Environmental 
Management completed additional seismic-related studies (a deep-hole boring confirmation 
program) in 2007 and used that information to confirm the amount of conservatism in 
assumptions utilized to underpin revised seismic design criteria established in 2005 in response 
to DNFSB concerns with the original seismic design criteria primarily related to uncertainty in 
the understanding of the WTP site subsurface soil characteristics.. As the Department’s January 
2010 Inspector General report observed, this effort resulted in significant costs increases and an 
associated schedule delay. At other projects, the Office of Environmental Management brought 
in independent experts to review the seismic hazards and the approach the Department’s 
contractors have taken to design for that hazard. 

To ensure that the Department is fully addressing seismic risks systematically, the Chief of 
Nuclear Safety, in conjunction with the Office of Environmental Management, established a 
Seismic Lessons-Leamed Panel in 2007. The Panel provides expert advice to DOE to help 
ensure that the seismic design of nuclear facilities is conducted appropriately, consistent with 
mission and safety goals of the Department. In addition, a Seismic Design Expectations Report 
has been incorporated into the Office of Environmental Management Standard Review Plan 
(SRP). The SRP is employed during construction project reviews, and the Seismic Design 
Expectations Report will allow reviewers to verify that seismic hazard characterization and 
design are performed in accord with best practices. 
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